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SCIENCE AND THE STATE. 


A- the present moment we as a nation are 
engaged in war; hundreds of thousands of 
volunteers are joining Lord Kitchener’s Army; 
and it is evident that we are in for a long job. 
A forecast by the military correspondent of the 
Times of October 17 contains the following para- 
graph :—‘‘This war, for us, has hardly begun. 
We have sent the point of our advanced guard 
into France to skirmish with the enemy. In the 
spring the rest of the advanced guard will follow, 
and somewhere towards the close of 1915 the main 
body will begin to come within view. We are not 
in any hurry.’ 

With this prospect it may be fitting to inquire 


whether the best use is at present being made of | 


the material at our disposal. We have multitudes 
of able-bodied young men willing to serve; there 
is no likelihood that the supply will fail; but at 
the worst, we can introduce compulsory military 
service. We can safely leave this question in the 
hands of our military advisers. There is also a 
great body of women in training as nurses, and a 
still larger body engaged in providing necessary 
clothing for the troops, and for the 
The unfortunate refugees in our 
country are being looked after, and in such ways 
the nation is rising to the demands thrust upon it. 
Everyone, in fact, is doing his or her best in 
individual and in organised effort. 

But there is a class of our fellow-subjects which 
has as yet, so far as we are aware, not been 
organised. That is the Fellows of the Royal, 
the Physical, the Chemical, and the Engineering 
Societies. In their own particular provinces they 
are the pick of the brains of the country. This 
war, in contradistinction to all previous wars, is a 
war in which pure and applied science plays a con- 
spicuous part. Has any effort been made to co- 
ordinate the efforts of the devotees of physical, 
chemical, and engineering science, so that they 
may work together at what for us is the supreme 
problem of all—how to conquer the Germans? 
For if we fail, civilisation as we know it will 
disappear. Democratic rule will have to yield to 
a military oligarchy. It was pointed out in an 
article in NATURE of October 8 how the originality 
in science of the Germans has decreased during 
the past generation, in spite of their enormous 
output of literature; this is to be attributed, no 
doubt, to the restraining influence of a military 
despotism, which has pervaded all aspects of their 
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life. But in the design and manufacture of their 
war-material they have worked incessantly for 
years in their usual methodical manner, trusting 
rather to myriads of experiments than to the 
utilisation of original thought, which is for them 
in a great measure lacking. 

The problems which at the present moment 
require the help of our scientific men are varied 
and numerous. Our first efforts must be to aid 
our military forces in suggesting and supplying 
them with all kinds of appliances and material 
of which they can make use in vanquishing the 
enemy and in defending our shores. We know, 
of course, that expert advisers have been attached 
to our ordnance factories, to our navy, and to our 
air-service for years, who have doubtless done 
much in preparation for the fierce struggle now in 
progress. But in war, every man who has special 
knowledge of physical, chemical, and engineering 
problems which confront the authorities respons- 
ible for the conduct of the war should be sum- 
moned to do his best. 

It is not to be expected that under the enor- 
mous pressure at which they are working, the 
authorities of the War Office will have time or 
strength to effect an organisation such as is here 
suggested; to create such an organisation must 
be the duty of the councils of the chief scientific 
societies and of the British Science Guild; they 
must offer voluntary aid. <A practical method 
of carrying out this recommendation would be 
for each council to consider in what way help 
can be given. It is for the Royal Society 
to set the example; among its fellows are to 
be found the élite of scientific men, belonging 
to all the scientific societies. A number of com- 
mittees should be appointed, small at first, but 
with power to add to their number; each com- 
mittee would draft out lines on which its mem- 
bers might advantageously work, and the com- 
mittees might be strengthened by adding fellows 
or members of other societies, known for their 
special acquaintance with the conditions of each 
particular problem. Such services would, of 
course, be voluntary, and should be considered 
as one contribution of men of science to the relief 
of national needs. 

It may be contended, however, that bodies of 
men such as those suggested have not the prac- 
tical experience necessary for putting those of 
their ideas which promise useful outcome into a 
shape required for present emergencies. This 
contention, if it should be made, has little weight. 
There is much contact between those who have 
devoted their lives to the advancement of the 
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domain of pure science and those who have inter- 
preted its results in practice; not so much, 
perhaps, as might be desired, but enough to 
make it possible to enlist the services of practical 
engineers, electricians, and chemical manufac- 
turers in bringing to a practical issue any. ideas 
which may commend themselves. Indeed, such 
men as might serve on the committees might do 
much to organise the efforts of manufacturers, so 
that no overlapping should occur, and in such a 
manner that the utmost efficiency should be 
secured. 

It would be well, too, that some means should 
be adopted whereby these committees should come 
into contact; an engineering problem, for ex- 
ample, often requires co-operation from the physi- 
cist or chemist for its successful solution. Such 
co-operation, however, should not be difficult to 
arrange for. 

We referred last week to the publication of a 
reasoned statement by British scholars, as a reply 
to a manifesto by German professors. This is 
all to the good; but we need action as well as 
words. Action is being taken by the Master of 
Christ’s College, Cambridge, and the secretary of 
the Appointments Board of the University, to 
form a committee of members of that University 
to advise the “Entente Trade League.” Here, 
again, is an effort in the right direction; but it 
cannot be too strongly emphasised that WE ARE 
AT war, and the first duty of all men of science 
must be to organise, and to place their ser- 
vices unreservedly at the disposal of our War 
Office. 

In this hour of national emergency there is no 
time to be lost. We cannot all be soldiers, but 
we can all help, we men of science, in securing 
victory for the allied armies. Every day lost 
means the destruction of a number of our fellow- 
countrymen and of our allies, and the sooner we 
co-operate for the good of the nation the sooner 
will the war be over. 


CROPS, STOCK, AND SOIL. 


(1) The Natural History of the Farm: A Guide 
to the Practical Study of the Sources of Our 
Living in Wild Nature. By Prof. J. G. 
Needham. Pp. 348. (Ithaca: The Comstock 
Publishing Co., 1913.) Price 1.50 dollars. 

(2) Investigation into the Disease of Sheep called 
“Scrapie” (Traberkrankheit; La Tremblante): 
With Especial Reference to its Association with 
Sarcosporidiosis. By Dr. J. P. M’Gowan. 
With an Appendix on a Case of Johne’s Disease 
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in the Sheep. (Edinburgh and East of Scot- 
land College of Agriculture.) Pp. ix+ 116, 
(Edinburgh: Wm. Blackwood and Sons, 1914.) 

(3) Die Typen der Bodenbildung, ihre Klassifika- 
tion und geographische Verbreitung. By Prof. 
K. Glinka. Pp. iv+365. (Berlin: G. Born- 
traeger, 1914.) Price 16 marks. 


(1) ROF, NEEDHAM’S “Natural History of 

the Farm” is one of those books that 
could only be written in America, where individu- 
ality of outlook is allowed, not only to a professor 
of limnology, but to all who are engaged in doing 
anything with agricultural students. For it is 
recognised that the methods must not become 
stereotyped and that every teacher should have 
his own way of doing things. This book is a 
combination of natwfal history and nature-study, 
with much fluent writing about the joy of com- 
muning with nature and the things that really 
count in life; the chapters are ushered in with 
quotations from Robert Burns, Ecclesiastes, 
Whittier, Micah, etc., and along with the fluent 
writing is set a practical exercise. Anyone who 
knows the American student, with his (and 
especially her) capacity for taking things seri- 
ously, will realise that a book of this kind will 
get its chance, and that the intention of the author 
will be duly respected. His aim is not so much 
to teach as to arouse such interest in country life 
that men and women shall remain in the country 
and not migrate to the town. We have the same 
problem ourselves, and may yet have to deal with 
it in the same manner. 

(2) Dr. M’Gowan’s book deals with a disease 
in sheep which has become widely known in some 
of the border counties during the last few years, 
especially in Roxburghshire and in Northumber- 
land. The symptoms exhibited are persistent 
itching without any evidence of “scab,” a gradual 
emaciation, but no diarrhoea or loss of appetite, 
a change in gait and a weakening of the muscle 
power; the disease is almost universally fatal. 
It is known in the north as “scrapie,” but it 
appears to be identical with diseases described 
by older writers as rickets, goggles, shakings, 
cuddie trot, etc., and with “la tremblante” and 
the “traberkrankheit ” of the Continent. 

The author’s investigations lead him to believe 
that it is caused by a heavy infection of the 
sheep with a protozoan parasite (sarcosporidium). 
He attributes the infection to the system in vogue 
in the north of breeding from the two-year-old 
ewes for the purpose of keeping up the ewe stock; 
he finds no evidence that the disease is spread 
by the ram. His reasons for attributing the dis- 
ease to the sarcosporidium are (1) that the sarco- 
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cyst is always present in the skeletal muscles of ; this chain and the alkali soils at the other. There 
affected sheep in large numbers, the more 


advanced the disease the larger being the numbers 
present; (2) the itching can be reproduced in 
rabbits by infection with sarcosporidial emulsions. 
It would be more satisfactory to have the com- 
plete demonstration with sheep instead of with 
rabbits; but no doubt this will come. In the 
meantime Dr. M’Gowan has to admit that he 
has no treatment to suggest, but recommends 
that the affected animals should be sent to the 
butcher before their case has become too serious, 
whilst the ewe stock should be kept up from the 
progeny of animals older than two years. In- 
breeding also should be conducted with great 
caution. 

(3) The study of the formation of the soil owes 
much to the Russian investigators Dokutschajeff, 
Kostytscheff, Sibirceff, Glinka, and others, and 
in this volume we have a very convenient sum- 
mary of what they have done, and a good descrip- 
tion of Russian soils by one of the best of the 
modern Russian workers. One of the troubles 
of the past has been the lack of a widely-accepted 
system of classification; several have been pro- 
posed, but none has been universally adopted. It 
is largely to the Russian investigations that we 
owe the possibility of a definite system; their 
insistence on the necessity for more adequate 
recognition of climatic factors has widened our 
views on the subject and enabled better groupings 
to be made. More survey work has still to be 
done before a final classification can be set up, 
but in the meantime the scheme outlined in the 
present book is of distinct value. 

The author recognises two great wroups of 
factors in soil formation: internal factors—such 
as the composition of the rock—and external 
factors, such as climate. He accordingly sets up 
two great classes of soils: endodynamomorphic, 
in the formation of which the internal factors 
have predominated, so that the properties of the 
soil are governed by the properties of the origina- 
ting material; and ectodynamomorphic, where the 
external factors predominated, the influence of 
weathering and transporting agents, the climate 
to which the soil has been exposed, etc., having 
outweighed the effect of the composition of the 
original material in determining its properties. 
Examples of the first are the various black soils 
containing calcium carbonate, which he calls 
rendzina soils. These include our fen soils, the 
black earths (tschernosem, etc.). The ecto- 
dynamomorphic soils are subdivided into six 
§roups according to the amount of washing they 
have received during the process of formation. 
The tropical “laterite” soils come at one end of 
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are, of course, transition forms, but in the main 
the world’s soils fall fairly easily into the scheme. 
The book will be read with much interest by all 
students of the soil. E. i. &. 


THE EVOLUTION OF PHILOSOPHICAL 
THOUGHT. 

Greek Philosophy. Part i, Thales to Plato. By 
John Burnet. Pp. x+360. (London: Mac- 
millan and Co., Ltd., 1914.) Price 10s. net. 

HIS is the second volume of a series by 
various writers entitled “The Schools of 

Philosophy,” and edited by Sir Henry Jones, pro- 

fessor of moral philosophy in the University of 

Glasgow. The author states in the preface that 

his chief aim has been to assist students who wish 

to acquire a first-hand knowledge of what Plato 
actually did say in the dialogues of his maturity. 

He should be eminently fitted for this task, as he 

was Taylorian scholar in 1885, and ever since he 

has kept himself immersed in Greek literature. 
In a footnote on the last page he states that 
he has edited the whole text of Plato, and the 
usual books of reference give a list of his other 
works, which are all connected with the Greek 
classics. This footnote, however, like a woman’s 
postcript, contains the key to his mind, as it 

begins by saying that he was drifting into a 

“hopeless scepticism,” from which apparently he 

now believes himself convalescent. Yet he be- 

gins the introduction with the paradoxical words : 

“No one will ever succeed in writing a history of 

philosophy.” The catalogue of the British 

Museum provides one horn of the dilemma, and 

his latest book supplies the other. It deals with 

philosophers, or with some of the greatest and 
earliest, but it contains no information likely to 
assist the rising generation of undergraduates and 
philosophers in ascertaining what were the ideas 

these ancients were groping after. Only by a 

supreme effort of the maieutic art could a student 

ascertain from the book itself that in physics one 
of their greatest stumbling blocks was the equa- 


tion of motion of a falling raindrop, wm=g-s(7) 


which they only had under observation when v 
was equal to H. 

The discussion of this problem is noticed by 
Duhem in his article, p. 272, “Roger Bacon et 
Vhorreur du vide,” in the commemoration volume 
of Roger Bacon essays just published. The word 
“natural” attached to motion always presupposes 
a gravitational cause. The horror of the void 
arises from the metaphysical notions derived from 


' Aristotle now embedded in scholastic or neo- 
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scholastic philosophy where “form” combined 
with “matter” (or Clerk Maxwell’s ether) pro- 
duces “substance” which in turn supports “acci- 
dents,” which latter alone constitute the subject- 
matter of inquiry of modern physical science. 
They give rise to the three indefinables of nature, 
weight, time, and space. A void by definition 
contains no “matter,” and therefore no “acci- 
dents,” and is without dimensions. It is dis- 
missed by Aristotle as an absurdity, as a hole in 
the ether. 

As regards the religious philosophy of the 
Greeks, they were groping for the metaphysical 
essence of “Actus Purus,” or of God. Whether 
or no the chief attributes of God are explicitly 
known to every modern, it cannot be denied that 
they are enshrined in the English language, and 
form the subject of some of the finest passages of 
the English classics. To name a few of those not 
to be found in the Greek classics, self-existence, 
infinity, unity, simplicity, immensity, omni- 
presence, immutability, eternity; it was of these 
that Plato said, when asked as to his doctrine of 
the Good, “There is no writing of mine on this 
subject, nor ever shall be,” words suitable for 
those times before the power that created the 
universities of Paris, Oxford, Cambridge, and eke 
St. Andrews, had come into the world. 

Some hundreds of sentences in the book begin 
with the word “now,” and on p. 118 we are told 
that Hippias’s curve, the quadratrix, would solve 
the problem of squaring the circle by a geo- 
metrical construction if it could be mechanically 
described. It is well known that Hippias himself 
made an instrument to draw his curve, and any 
schoolboy can imitate it. J. H. HARDCASTLE. 


A NORTH AFRICAN RACE. 


The Eastern Libyans: An Essay. By Oric Bates. 
Pp. xxii+ 298+ xi plates. (London: Macmillan 
and Co., Ltd., 1914.) Price 42s. net 
N this excellent monograph Mr. Bates has col- 

lected a rich store of facts relating to the 
ancient Libyan people, which will be of the 
greatest value to workers in many fields. Besides 
the strictly archeological side of his subject, he 
has also treated fully the physiography of the 

region, so that the whole subject is given a 

definiteness and actuality which may be imitated 

with advantage by writers on similar subjects. 
The region over which these people formerly 
moved is a wide one, and eastern Libya, with 
which this work is concerned, extends from the 
west of Tripoli to the Nile Valley. This part of 

Africa is crossed by many routes of caravans and 

travellers, yet few portions have been seriously 

examined by qualified investigators, but from the 
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material available and from his own observations 
Mr. Bates has produced a very accurate account 
of this area, which geographers will find of real 
worth. 

In treating of the ethnology and ethno- 
geography the author has been able to come ‘o 
certain conclusions from a discussion of Egyptian, 
classical, Berber, and Arabic data, which seem to 
indicate that the Libyans were pushed back from 
the seaboard, and from the oases to the west- 
ward, and the outcome of this was the periodical 
aggressions on the Nile Valley whenever that 
country was weak and the prey of contending 
factions. 

Living in an arid region where vegetation was 
of the scantiest, the Libyans were nomadic, as 
are their modern representatives, and the few 
representations of them which exist in their 
deserts are largely scenes of hunting or of cattle. 
Routes followed by caravans, then as now, ran 
north and south rather than east and west, and 
even in early times the Libyans were in connection 
with the Sudan to the southward, and received 
the produce of that region, doubtless by means of 
ox-transport until the camel was introduced. 

The Egyptian records are closely discussed in 
order to derive a clear idea of the social devclop- 
ment of the early Libyans, and while holding that 
they were regularly and extensively polygamous, 
the author contests the charge of promiscuity 
which classical writers have brought against 
them. Their dress, and their material culture and 
art, is fully described and illustrated, so that the 
meagre records of these primitive people are made 
to furnish a fairly adequate picture of the state of 
civilisation at which they arrived. Their posses- 
sions were few and of a simple type, as is to be 
anticipated among a nomad people, and metals 
were rare, stone implements being principally used 
in their arrows, javelins, etc. 

A careful summary of their history, drawn from 
all available sources, compietes a most valuable 
monograph for which the material has been largely 
collected by the author in the field, and thereby it 
has gained a reality and a truthfulness of colour to 
which a compilation can never attain. In an 
appendix Mr. Bates refers to the so-called “C 
group, Middle Nubians,” of Dr. Reisner in the 
Nile Valley, and these he would class as a Libyan 
race which established itself there. Besides 
furnishing the anthropologist and the geographer 
with valuable data for their studies, the author by 
his careful treatment of place-names, has put at 
the cartographer’s disposal material for improv- 
ing existing maps of North Africa, and the map 
included in the volume might with advantage have 


| utilised the information so given. H. G. L. 
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COLLECTED ADDRESSES ON HORTI- 
CULTURE. 

The Horticultural Record. Compiled by Reginald 
Cory. Pp. xv+500-+cxvi coloured plates + 
half-tone photographs. (London: J. and A. 
Churchill, 1914.) Price 42s. net. 

“HIS sumptuous volume very ably fulfils the 
‘| intention of its author as set forth in his 
preface. For it forms a very complete record of 
the sayings and doings of the International Horti- 
cultural Exhibition, which was held in London two 
years ago. In it are contained the addresses, and 
much of the consequent discussions, which dealt 
with aspects and phases of horticulture in many 
and varied directions These contributions 
possess a permanent value, and Mr. Cory would 
have deserved well of everyone interested in horti- 
culture had he done nothing more than bring 
these results of the exhibition together in a guise 
far removed from the formal and often rather 
repellent character commonly encountered in 
ordinary official publications. But he has done 
very much more, and the beautiful illustrations, 
both coloured and plain, not only add enormously 
to the attractiveness of the volume, but they give 
ita value which is permanent, and will secure for 
it a high place in the historical literature of the 
garden. 

The names of those who were responsible for 
the main addresses provide a full and sufficient 
guarantee as to their authoritative character, and 
the addresses themselves may well be read, and 
re-read, by those who are interested in the par- 
ticular departments with which they severally deal. 

The International Exhibition succeeded in 
achieving much more than the mere display of 
concrete results of horticulture. It served as the 
opportunity for raising issues of great and wide- 
spread interest and importance. The legislative 
enactments connected with plant diseases, the 
problems involved in horticultural education, and 
other subjects, perhaps more directly horticultural 
were ably and fully discussed, and we have already 
begun to reap some of the harvest which was 
sown at Chelsea in 1912. 

Too often, perhaps, the results which accrue 
from congresses of various kinds are altogether 
incommensurate with the amount of energy and 
material expended at the meetings, but this is not 
true of the one now under consideration. It is 
fitting then that the record should be a full one, 
and that it should be presented to the world in an 
attractive form. The author and the publisher 
have discharged their respective offices with skill, 
and we do not hesitate to express the opinion that 
the book is destined to occupy a high place in the 
literature of horticulture. 


NO. 2348, VOL. 94] 


more 


OUR BOOKSHELF. 

On the Effects of Volcanic Action in the Production 
of Epidemic Diseases in the Animal and in the 
Vegetable Creation, and in the Production of 
Hurricanes and Abnormal Atmospherical Vicis- 
situdes. By Dr. H. J. Johnston-Lavis. Pp. 
xii+67. (London: John Bale, and 
Danielsson, Ltd., 1914.) Price 3s. net. 

A FEW years ago the Royal College of Physicians 

of Edinburgh offered their Parkin prize for an 

essay with the above title, and they were for- 
tunate in being able to award it to the late Dr. 

Johnston-Lavis, than whom no one could be found 

competent to deal with the subject. 

Johnston-Lavis combined with his well-known 

familiarity with voleanic phenomena the experience 

gathered during many years of medical practice, 
in districts constantly subject to volcanic and 
earthquake paroxysms. 

After giving a general account of the physical 
and chemical phenomena exhibited during a vol- 
canic eruption, the author proceeds to detail and 
examine the exaggerated and often grotesque 
accounts given by many authorities concerning the 
terrible diseases that have affected human beings, 
and also animals and plants, during and subse- 
quent to volcanic outbursts. Dr. Johnston-Lavis’s 
general conclusions, after an examination of the 
whole question, are that while there is no direct 
relations between volcanic phenomena and disease, 
there are the following indirect wavs in which 
epidemic disease may be caused or increased 
during or after volcanic eruptions :— 

(1) The irritating and depressing effects of 
poisonous fumes on the eyes and throat. 

(2) The disturbance of water-courses, leading 
to wells and surface supplies being infected from 
sewage; and the interference of the ventilation 
of houses by the accumulation of ejected materials. 

(3) The moral depression from fear, with the 
hunger resulting from food-supplies being cut off, 
these causes being now recognised as rendering 
living beings less immune to infection. 

That great atmospheric disturbances are occa- 
sioned by volcanic outbursts is admitted by all 
meteorologists. 


| Praktikum der Chemischen, Biologischen und 
Bakteriologischen Wasseruntersuchung. By 
Prof. O. Emmerling. Pp. vii+200. (Ber- 


lin: Gebriider Borntraeger, 1914.) Price 7.20 


marks. 


As indicated in the title, this work consists mainly 
of a series of descriptions of the methods em- 
ployed in the examination of waters. As is well 
known, the chemical methods employed in German 
practice differ in some respects from those in 
vogue here, and it is therefore interesting to be 
able to institute a comparison. Although several 
methods are frequently described for a particular 
estimation, little advice is given as to which is 
the best to employ, and occasionally insufficient 


‘attention is paid to the fact that very small 


amounts have to be estimated. 
A sign of the times is the inclusion of methods 
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for the estimation of the radioactivity of mineral 
waters. A considerable amount of attention is 
paid to the biological, as distinguished from the 


bacteriological, examination, and a large number | 
of excellent figures are given of the various species | 
of organisms likely to be met with in waters olf | 


various types. 


The least satisfactory section is that dealing | 


with the bacteriological examination of water. In 
particular, the detection and enumeration of the 
B. coli communis, to which so much attention is 
paid in this country, is treated in an extremely 
inadequate manner. 


Highways and Byways in Lincolnshire. By W. I. 
Rawnsley. With illustrations by F. L. Griggs. 
Pp. xx+519. (London: Macmillan and Co., 
Ltd., 1914.) Price 5s. net. 

Tuis book maintains the high reputation of the 
series to which it belongs. Mr. Rawnsley has 
throughout supposed the tourist to be travelling 
by motor, and has accordingly said very little 
about footpaths. Lincolnshire, he says, teems 
with splendid churches, and that is the first im- 
pression received after looking at the admirable 
illustrations which Mr. Griggs has provided. But 
attention is by no means confined to ecclesiastical 
architecture, for the book abounds in anecdotes, 
gossip, and quaint information. We read that 
Sir John Franklin, the famous arctic navigator, 
and Major James Franklin, who made the first 
military survey of India, were born at Spilsby 
in this county. On the road from Spalding to 
King’s Lynn the author tells us he passed a field 
with an unfamiliar crop of stiff purplish plants 
which showed where the cultivation of Isatis 
tinctoria, the woad plant, which added so much 
to the attractiveness of our earliest British an- 
cestors, was still kept going. Or, again, at 
Tothby a plague-stone is to be found, and we 
are given a bright account of how sufferers from 
the plague in the seventeenth century were fed 
without spreading infection. The book will appeal 
not only to Lincolnshire people, but also to all 
who love the English countryside. 


Les Coordonnés intrinséques. Théorie ect Appli- 
cations. By Dr. L. Braude. (Scientia, No. 
37-) Paris: Gauthier-Villars, 1914. Pp. 100. 
Price 2 francs. 

ALTHOUGH quite good in its way, this book does 
not present any very striking features. It may 
best be described as a collection of problems most 
of which could be worked out as exercises by 
any fairly good English mathematical student. 
Intrinsic equations are here obtained for the usual 
well-known plane curves, such as_ cycloid, 
catenary, equiangular, spiral, and they are applied 
to the study of associated loci such as roulettes, 
Mannheim’s curves, pedals, or involutes and 
evolutes. In England this work is commonly 
studied in courses rightly or wrongly described 
as “advanced calculus,” but it may be useful to 
teachers and others to have a book of reference 
in which the subject is treated separately and in 
greater detail than in our calculus text-books. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended jor 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Accumulated Rainfall at Excessive Rates. 


In the Monthly Weather Review a table (No. II. 
is regularly published giving accumulated amounts oj 
precipitation when the rates equal or exceed :— 


Rate per hour 3-00 180 1-20 1-00 0-80 inches. 


Unfortunately the headings and the entries are not 
consistent; and the purpose of the table is defeated 
by a tabular arrangement in which sense is sacrificed 
for space. The table misleads American meteoro- 
logists, even those of us familiar with the arranye- 
ment; and it is therefore not to be wondered at thai 
the most eminent of climatologists, Dr. Julius y. 
Hann, read for a five-minute interval 4-19 in. of rain 
when the actual fall was 0-13 in. at Oklahoma, Jun: 
30, 1913 (M.W.R., 41-7: 1129, July, 1913). 

Prof. Hann directed attention in the Meteor. Zeii- 
schrift, of which he is editor, to this remarkable rat: 
(Meteor. Zeits., vol. xxxi., part 4, p. 195), stating that 
it was the heaviest rainfall on record, and gravely 
adding that the rate, 21-3 mm. was most remarkable, 
and that it was scarcely conceivable that so much 
water could fall from the sky in five minutes. 

Dr. Hann should not be held responsible for the 
error. A correction has been published in a_ recent 
number of the review, but few will see it, and in th 
confusion incident to the war it may escape gencril 
notice. We are likely, therefore, to meet the state- 
ment in years to come that official records show a 
rainfall of the rate given above. 

With the hope of preventing future misunderstand- 
ings, I have appealed to the chief of the Weather Bureau 
to alter the table, and have further urged that now 
is an opportune time to abandon the use of inches in 
measurements of precipitation and use the millimetre 
Is it not also high time that British rainfall was 
expressed, if not indeed measured, in millimetres ? 

Accumulated amounts at excessive rates are of in- 
terest to engineers, and it might be well to substitute 
for the present values, which are arbitrary and con- 
fusing, the following rational units :— 


60 minutes. 
20 mm. 


Duration por I 10 
Rate per hour ... I 10 


I add the heaviest known rainfalls and rates with 
the hope that some of the readers of Narvre wil! 
amend. 


Rate per Actual duration 
hour of rate 


49 mm. _24 hours 
219 55 80 minutes 


479° 5, 3° ” 


Baguio, P.I., July ta, 1911 
Campo, Cal., August 12, 1891... 
Guinea, Va., August 24, 1906 ... 
Curtea de Argrea(Roumania), 


July 7, 1889 


ALEXANDER McApib. 
Blue Hill Observatory, October 12. 


Fizeau’s Experiment and the Principle of Relativity. 

Sir JosepH Larmor has kindly pointed out to mc 
that it is incorrect, in the interpretation of Fizeau> 
experiment, to assume that the velocity of propagation 
of light is the group velocity, so that I must withdraw 
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the conclusion drawn by me in Nature of October 22, 
that Michelson and Morley’s repetition of the experi- 
ment, when correctly interpreted, is in close agree- 
ment with the predictions of the principle of relativity. 
This being so, it may be worth while to direct atten- 
tion to certain facts in connection with that experiment 
which render it quite inconclusive. 

(1) On the ground of an experimental device for 
estimating the pressure gradient at different points of 
the tube, Michelson and Morley assume that the 
velocity along the axis is equal to 1-165 times the mean 
velocity. This is in sharp contradiction with the 
theory of the flow of liquid in a tube which shows that 
the axial velocity is twice the mean. 

(2) The beam of light which traverses the tubes 
appears from the figures given to occupy a consider- 
able fraction of the whole area of the tube, and is thus 
subject to a retardation in phase which varies with 
the variation of the velocity of the liquid at different 
distances from the axes. It may be shown that the 
retardation in phase of the resultant disturbance when 
brought to a focus is equal to that which would be 
produced if the velocity of flow were uniform and 
equal to the mean velocity over the part of the tube 
occupied. If this were the whole tube the result of 
applying these corrections would be to increase the 
result given by Michelson and Morley for the con- 
vection coefficient from 0-434 to 0-515. On the other 


the diameter of the tube the mean velocity would be 
so much greater that the convection-coefficient would 
be reduced to the theoretical value given by the 
formula of Lorentz, viz., 0-451. There is thus a pos- 
sibility of general agreement, but the experiment is 
quite indecisive. 

The announcement that Prof. Zeeman has repeated 
the experiments with great care and with mono- 
chromatic light and has succeeded in observing a 
dispersive effect is, therefore, of great importance, and 
his detailed results will be awaited with much interest 
Amsterdam Proceedings, September 26). 

E. CuNNINGHAM. 

St. John’s College, Cambridge, October 26. 


Flint Fracture. - 


Mr. Lewis Apporr’s letter in Nature of October 22 
is almost entirely irrelevant to the subject of my com- 
munication to NATURE of September 24. In this note 
I dealt solely with one form of flint fracture, viz., the 
large, flat, non-conchoidal fractures, surfaces which are 
produced by a certain type of “cleaving”? blow, and 
pointed out how it is possible to determine the nature 
and direction of the fracturing-agent by the recognition 
of the fissures of varying size radiating from the point 
of impact. Mr. Abbott, however, states, these “are 
certainly not fissures”; but an examination of these 
markings upon a flint and a reference to the meaning 
of the word ‘fissure’ in a dictionary will convince 
anyone that my description is correct. 

The major part of Mr. Abbott’s letter deals with 
subjects upon which my former note has no bearing, 
and though I agree that these are important 
and need investigation, yet it seems regrettable, if the 
problems they present were, as Mr. Abbott infers, in 
process of solution several years ago, that the know- 
ledge already acquired at that time has not up to the 
present been laid before the scientific world. It is to 
be hoped that Mr. Abbott may be able to induce the 
collector who interviewed the late Sir John Evans 
to do so without delay. J. Remp Morr. 

12 St. Edmund’s Road, Ipswich, October 23. 
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| Biology, 
| laboratory student. 


TOWARDS NATURE-STUDY.} 
(1)p ROF. ABBOTT’S aim is to give ‘‘ a simple 
statement of the fundamentals of General 
” both for the general reader and the 
He deals with both plants 


| and animals, shifting his field so as to get the 


| best illustrations. 


The main subjects discussed 
are—living substance, the primary functions, 
metabolism, growth, differentiation, development, 
variation and heredity, organic response, species 
and their origin. The book is well-illustrated and 
marked by three other qualities—an admirable 
clearness which points to teaching experience, a 
pleasant freshness of treatment which is in part 
due to the numerous references to recent work, 
and an all-roundness of survey, for almost every 


_ aspect of biology is at any rate recognised and 


too much. 


illustrated. This third quality lays the book open 
to the disadvantage of sometimes saying too little, 
but most introductory books of this sort say far 
But we should have liked, for in- 


| stance, to know more about those sea birds which 


“lay their eggs on the bare rocks and pay no 


more attention to them thereafter.” 
hand, if the diameter of the beam were about 0-93 of | 


(2) Prof. J. R. Ainsworth-Davis is a firm be- 
liever in the value of “nature-study ” as a factor 
in increasing efficiency, and his book—an outcome 


| of large experience—is meant to indicate how the 


subject may be best dealt with, especially in 
country schools. After clearly indicating how 
arithmetic, for instance, may be made vital in 
the country schools by being applied to actual 
problems, he proceeds to show this is even more 


| essential in connection with nature-study. For 


| 
| 
| 
| 
| 
| 


this reason the book gives prominence to common 
plants and animals and familiar physical pheno- 
mena. In regard to the part dealing with plants 
and animals, however, it appears to us that the 
author falls far short of his counsel, telling too 
much and suggesting too little. It is good 
pemmican, but it is pemmican. In his introduc- 
tion he protests against the “informational 
obsession,” and upholds “the educational ideal” ; 


1 (1) ‘* The Elementary Principles of General Biology.” By Prof. J. F. 
Abbott. Pp. xvit+s29. (New York: The Macmillan Co. London: 
Macmillan and Co., Ltd.. 1914.) Price 6s. 6. 

(2) “* The Pursuit of Natural Knowledge.” By Prof. J. R. Ainsworth- 
Davis. Pp. iv.+234. (Cheltenham: Norman, Sawyer and Co., Lt., 
1914.) Price rs. net. 

(3) ‘‘ Animal Life by the Sea-shore. By Drs. G. A. and C. L. Boulenger. 
Pp. xii+83+plates. (London: Offices of Country Life, Lid.,n.d.) Price 
5s. net. 

(4) ‘‘ The Naturalist at the Sea-shore.” By R. Elmhirst. Pp. viiit+-86+ 
8 plates. (London: A. and C. Black, 1913.) Price 1s 6d. net. 

(s) ‘* Bird Studies in ‘l'wenty-four Lessons.” By W. P. Westell. Pp. xii 
+152. (Cambridge: University Press, 1914.) Price 2s. 6c. net. 

(6) ‘Common British Beetles.’ Sy Rev. C A. Hall. Pp. vii+86. 
(London: A. and C. Black, 1914.) Price 1s. 6d. net. 

(7) ‘Odd Hours with Nature.” By Alexander Urquhart. Pp. 323+ 
plates. (London: T. Fisher Unwin, n.d.) Price ss. net. 

(8) Ernst Haeckel: ‘‘ Die Natur als Kiinstlerin.” Nebst: Dr. W. 
Breitenbach ; ‘‘ Formenschatz der Schipfung.” Pp. 114. (Berlin: Ch. Vita, 
Deutsches Verlaghaus, n.d.) 

(9) ‘A Natural History of Bournemouth and District,” including 
Archeology, Topegraphy, Municipal (sovernment, Climaie, Education, 
Fauna, Flora and Geology. By the Members of the Bournemouth Natural 
Science Society. Edited by Sir Daniel Morris, Pp. xiv—4oo. (Bourne- 
mouth: Natural Science Society, 1914.) Price 2s. 6d. net. 

(xo) Handbuch der n-turgeschichtlichen Technik fiir Lehrer und 
Studierende der Naturwissenschaften.” Herausgegeben von Prof. Bastian 
Schmid. Pp. viiits5s5. (Leipzig and Berlin: B. G. Teubner, 1914.) 
Price 15 marks. 

(11) “ Biologen-Kalender.” Edited by Prof. B. Schmid und Dr. C. 
Thesing. Erster Jahrgang. Pp. ix+513. (Leipzig and Berlin: B. G. 
Teubner, 1914). Price 7 marks. 
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but it seems to us that in the bulk of the book the 
author is informational with the best of them. But 
Prof. Ainsworth-Davis knows his own business, 
and while we do not think that his method (as re- 
gards living creatures) is the best, he has chosen it 
deliberately. We hasten, therefore, to say that he 
has produced a wonderful little book, clear, terse, 
and accurate, which will aid in their pursuit of 
natural knowledge those who combine good in- 
tellectual digestion with the inclination and oppor- 
tunity to verify what they are told. 

(3) It is interesting to find Drs. Boulenger, 
father and son, uniting their abilities and enthu- 
siasm in the production of a guide to the study 
of the animal life of the seashore. The result is a 
delightful and effective book by which those in- 
terested can identify many of the littoral animals 
and get some trustworthy information about them. 


We confess to being surprised at the suggestion | 


in the preface that there was a lack of a book 
of this kind, for Dr. Marion Newbigin’s “ Life 
by the Seashore ” is an excellent and trustworthy 
guide, and Sinel’s is also good. But there is no 
risk of exhausting the interest of the shore, and 
the book before us has a character of its own 
and pre-eminence in the excellence of its photo- 
graphic illustrations, many of which are fas- 
cinatingly beautiful. That of the sea-horse 
(Fig. 1) is a good instance. 

The authors tell their story in a clear and in- 
teresting way, which stimulates both observation 
and reflection. We read of the wrasses sleeping 
on one side, of the stickleback’s nest and large 


eggs, of the sting of the weever, of paternal care | 


among pipe-fishes, of the homing of limpets, of 
the boring of piddocks, of the shrivelling of the 
lobster’s muscles before moulting, of the colour- 
change in Hippolyte varians, of the various sea- 
shore insects, of the cotton-spinner’s — sticky 
thread-like tubes, of the partnership between 


hermit-crabs and anemones, and of much more | 


that makes us long to be back to the shore again. 

(4) Another shore-book, to be strongly recom- 
mended, has been written by Mr. Elmhirst, super- 
intendent of the Marine Biological Station at 
Millport. It is the work of an experienced 
naturalist who has written simply and clearly about 
what he knows well. He begins with the common 
seaweeds and works up to the shore-birds, and 


by exercising a wise restraint has succeeded in | 


giving a luminous, not over-crowded, picture of 
the natural history of the shore. He has many 
interesting notes on the habits of animals, telling 
us, for instance, of the way in which Echinus 
miliaris dresses itself up till it becomes “a sort 
of moving scrap-heap,’’ of the shrimp’s rapid 
burying of itself, of the sea-spider (Pycnogonum) 
sticking its proboscis into an anemone and suck- 
ing up the juices through a filter, of the dog-whelk 
boring through a mussel, and of the starfish 
slowly forcing the same bivalve to gape. There 
are some very effective photographs, but the most 
striking feature of the book is to be found in the 
charming coloured pictures by Mr. William Smith. 
It seems to us very unpractical to put one of 
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these beautiful sketches on the cover. If it is pur 
there it should also be repeated inside the book. 

(5) Mr. Westell believes in “a very real desire 
for a school-book on birds,” and he has suggested 
twenty-four practical out-of-door studies, which 
he has wisely arranged in the order of the seasons. 
The “lessons’’ are conversational and socratic, 
and they suffer a little from the defects of these 
qualities. The conversation is occasionally thin, 
and the questions are sometimes fatiguing. But 
there is a pleasant temper in the book and a fec!- 
ing of the open-air. The children who answer «l! 


| 


From ‘“ Animal Life by the Sea-shore. 


Fig. 1.--Sea-horse. 


the problems set—some of them very educative— 
will certainly know a lot about birds. We think 
that the author should have taken more care with 
his English—especially in a book intended for 
schools. Thus we read: ‘‘ One of the most re- 
markable episodes connected with the life-story of 
these aquatic birds is the provision which has been 
made for the young to be able to take care of 
themselves as soon as they are born.’’ As the 
starling ‘hawks and hovers in the air,” etc., “!t 
presents a fine study of a familiar bird which adds 
a good deal of charm to the bird life near at 
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home.’’ It is a pity that there are many of these 
awkwardnesses in this little book. But the book 
is well-conceived and on the whole sound. It is 


dix, mostly devoted to practical matters, from 
observational outfit to the Wild Birds’ Protection 
Acts, will be found exceedingly useful. 

(6) Mr. Hall has provided a useful introduction 
to the study of British beetles—a study which 
only needs to be begun seriously to become an 
enthusiasm. The book has an_ introductory 


beetles, and another on their habits, as illustrated 
by the Green Tiger beetle, the large water-beetle, 
the burying beetles, the cockchafer, and so on. 
Apart from some hints on collecting and mount- 
ing, the rest of the book is devoted to terse de- 


thing wrong. Holding this view, we have always 
| a welcome for a book like Mr. Urquhart’s “Odd 
| Hours with Nature, 
very effectively illustrated, and the multiple appen- | 


which was evidently written 
with joy and sincerity. The author takes us with 
him on his every week walks, and we enjoy his 
company as he shows us the tree-creeper in the 


| winter-woods, the supernumeraries (bachelors 


and widows?) of the rookery, the field where the 
hares fight, the trickery of the lapwing, the 
trustfulness of the young deer, the dipper walk- 


| ing on the bottom of the stream, and so on till 
chapter describing the external structure of | 
_ in her winter retreat. There is nothing very pro- 


we come back to a queen humble-bee disturbed 


found in the author's studies, but they are the 
fruits of observation and reflection, written in 
excellent style, expressing a love of nature and 
contributing to its diffusion. We give an example 


Fic, 2.—In Stag Ground. From ‘‘Odd Hours with Nature.’ 


scriptions of some of the commoner forms. These 
descriptions are quite effective, but we should 
like to have had more information in regard to 
habits. The coloured plates, which are on the 
whole very successful, will be of great service in 
identification. It seems to us very unpractical to 
put one of the plates on the cover. There are 
some interesting photographs, but that of the 
trachea of Dytiscus does not show the structure 
as it professes to do. We wish the book success. 

(7) There is an inteilectual discipline in nature 
study and the possibility of learning certain 
lessons which are for our good as citizens of the 
world, but perhaps the surest gain is simply an 
crease in our love for the country. If nature 
study does not lead towards this, there is some- 
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| (Fig. 2) of the well-chosen illustrations with which 
| the studies are adorned. 


(8) It-is said that many people have been led 
by the pathway of photography to an appreciation 
of the beauty of the world, and the book of 
striking photographs of natural objects which has 
been published by the director of the “Urania ’”’ 
institute in Berlin should prove effective in this 
direction. It is a scientific picture-book, display- 


_ing some of the most beautiful objects in the 
| world, many of which will be new and startling 


to most people. The album illustrates the 
exuberant decorativeness of MHaeckel’s Radio- 
larians, Medusze, and  Siphonophores; the 
gracefulness of Allman’s zoophytes; the futurism 
of Lehmann’s fluid crystals; the fascinating 
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beauty of calla-lilies, heaths, poppies, and ferns; 
the likeness between frost-flowers on the window- 
pane and the snow-laden forest-trees; the flower- 
like corals; the individuality of shells; the ex- 
quisiteness of hidden organic architecture; the 
conscious beauty of Argus pheasant and bird of 
paradise; and much more besides. Who is suffi- 
cient for all these things? The pages are too 
crowded to do full justice to the various pictures, 
the table of the beauty-feast is overloaded, but 
no one can fail to get an impression of subtle 
and exuberant beauty. The text accompanying 
the album consists of two essays. The first is 
by Haeckel, entitled, “ Nature as Artist,’’? and in 
it the veteran expounds his theory of a “‘ plastic 
instinct ’’ in protoplasm. Every organic product 
arises in accordance with physical and chemical 
laws, but it is none the less an expression of the 
‘‘cell-soul.’’ naturalists have said the 
same thing in different words! The second 
essay is by Dr. W. Breitenbach and deals with 
the universality of beauty in nature, its manifold 
expression, and the enrichment of human life 
which it may afford. 

(9) We have nothing but praise for the 
Regional Survey which has been compiled and 
published by the Bournemouth Natural Science 
Society under the able editorship of Sir Daniel 
Morris. It is a model of what such a book should 
be—dealing with the topography, geology, 
zoology, and botany of the district, and not for- 
getting the works of man, both past and present. 
The society is to be congratulated on having so 
many members able to co-operate competently 
in a work of this kind; and those who have the 
good fortune to reside in an area with so many 
interesting features are to be congratulated on 
the possession of this excellent aid to a fuller 
appreciation of their opportunities. 

(10) Prof. Bastian Schmid has done a useful 
piece of work in compiling a manual on the 
technique of natural science, and he deserves our 
thanks. The book had, of course, to be written 
co-operatively, for only experts could deal effec- 
tively with the great variety of technical methods 
now in use in nature study in the wide sense. 
Prof. H. Poll deals with zoological microscopy, 
Dr. H. Fischer with botanical microscopy, in- 
cluding bacteriological and mycological methods, 
Prof. P. Claussen with experiments in vegetable 
physiology, Prof. R. Rosemann with methods in 
animal physiology, Dr. C. Wagler with hydro- 
biology, Dr. O. Steche with collecting and pre- 
serving insects, Dr. Paul Kammerer with collect- 
ing molluscs and vertebrates, Prof. Schoeler 
with herbaria, Prof. B. Wandolleck with preserv- 
ing animals and setting them up, Prof. F. Urban 
with vivaria, Dr. P. Esser with school-gardens, 
Dr. H. Fischer with the microscope, Prof. B. 
Wandolleck with photography, Prof. R. Fricke 
with excursions, the editor with practical arrange- 
ments and devices in schools and colleges, Dr. 
A. Berg with geological school-collections, and 
Prof. Bock with the care and appreciation of what 
is beautiful and instructive in open nature. The 
result of this collaboration is a very remarkable 
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and valuable book which ought to be utilised by 
those teachers of natural science who wish t« 
make their instruction more effective. Where 
we have been able to test the work, we have foun«! 
it to be altogether to the point—detailed, precise 
and up to date. 

(11) Drs. B. Schmid and C. Thesing have maa. 
a brave attempt to combine a Who’s Who in 
Biology, a directory of institutes, gardens, and 
technicians, an obituary, a list of the most im- 
portant recent biological publications, and a 
number of short essays dealing with present-day 
problems. It is the first issue, and we sym- 
pathise with the editorial appeal for suggestions 
rather than criticisms. We would suggest that 
the editors should re-cast their net. A list of 
contemporary biologists which omits Bateson, 
Delage, Wilson (to take an instance from each 
of three countries), obviously requires revision, 
and the same remark applies to the pages devoted 
to the almost impossible task of giving a list 
of the most important publications. The biblio- 
graphies of the works of not a few of the 
biologists are much in need of pruning: others, 
such as Sir Ray Lankester’s, are as much in need 
of being brought nearer completeness. The intro- 
ductory essays on_ bird-marking, symbiosis, 
phenology, natural science in schools, problems 
of modern zoology, microscopic technique, and 
the like are admirable. As the calendar makes 
for co-ordination, we wish it success. 


THE TOTAL SOLAR ECLIPSE OF 
AUGUST 21, 1914. 


(1) Tue Royat OgpservaTory EciipsE ExPepitiox 
TO Minsk, Russia. 


Sle programme of observations of the Royal 
Observatory Eclipse Expedition to Minsk, 
Russia, was in the main the same as that planned 
for the Brazilian eclipse in 1912, but which rain 
had prevented from being carried out. ‘The in- 
struments comprised: (1) the Thompson corona- 
graph, consisting of a lens of g in. aperture and 
of 8 ft. 6 in. focal length, in conjunction with a 
Dallmeyer negative enlarger, giving an equivalent 
focal length of 36 ft., for the purpose of taking 
large-scale photographs of the corona, on a scale 
of 4 in. to the sun’s diameter. (2) Two telescopes 
of 6 in. aperture, and of focal lengths 2 ft. 3 in., 
and 6 ft. 6 in. respectively, used in conjunction 
with green colour filters (Wratten and Wain- 
wright’s mercury monochromat), which _ let 
through a band in the green in the region of the 
coronium line A 5303, the object of these being to 
obtain evidence as to the presence and distribu- 
tion of coronium in the corona. In order to 
disperse such continuous light from the corona 
as the filter transmitted, a prism was_ placed 
before each object glass. (3) The Hills’ quartz 
spectrograph for obtaining the ultra-violet spec- 
trum of the flash and of the corona. For (1) and 
(2) 16 in. ccelostats were used, and for (3) 2 
ceelostat with a g-in. speculum mirror, in com- 
bination with a speculum condensing mirror. 
Provision was also made for obtaining iron arc 
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and solar comparison spectra, for the accurate 
determination of the wave-lengths. 
The expedition was fortunate in having an 


Fic, 1.—Corona, 2-4 sec., Ilford Process Plate. 


unobscured view of the eclipse during the whole | 
period of totality, there being much cloud in the 
sky at the time, and the returning crescent being 
hidden immediately afterwards. In the town of 
Minsk, three miles away, practically nothing 
was seen of totality. Thus the whole 
programme of observations was carried 
through. 

To the eye, the corona appeared bright 
and of a steely-blue whiteness, and during 
totality the darkness was not very intense. 
Regulus could be seen shining through the 
corona, and Mercury and Venus were also 
visible. The corona was of the intermediate 
type, with four streamers, and resembling 
somewhat the 1898 corona. A sheet was 
spread for the observation of shadow bands, 
but none were observed. The temperature 
readings taken during the eclipse show that 
the shade temperature fell 5°5°I°., but the 
humidity was not affected. 

With the coronagraph seven photographs 
were taken, with exposures varying from 2 
to 25 secs., on Ilford Process, Empress, and 
Special Rapid plates. These show a large 
prominence on the limb of the sun near the 
point of second contact, about one-twentieth 
of the sun’s diameter in height. In the 
neighbourhood of this prominence the corona 
shows some interesting detail in the form of 
coronal arches. There was also a smaller 
prominence on the other limb of the sun. The 
shape and structure of the present corona is in- 
teresting as compared with the records of past 
coronas, inasmuch as it is of a type which has not 
been previously studied, viz., that belonging to 
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the sun when near minimum, but with an increas- 

ing spot-activity. Fig. 1 shows the corona, near 

the commencement of totality, photographed on a 

Process plate with an exposure of 2 seconds, 

and developed with pyro-soda. Fig. 2 shows 

it near the end of totality, the exposure being 

5 seconds on an Empress plate, developed 
with methol-quinol. 

With each of the telescopes with the colour 

filters four exposures were made, of 25, 40, 

40, and 25 secs. respectively, the refracting 

edges of the prisms being vertical for the 

first two and horizontal for the second two 

exposures. For the purpose of changing 

from one position to the other, the telescopes 

had been mounted so that their axes could 

move upon the surface of a right circular 

cone the axis of which was in the direction 

of the beam reflected from the ccelostat. 

The presence of coronium in the corona 

should be indicated on the photographs by 

a sharp ring superposed upon a fainter back- 

ground due to the dispersed continuous light. 

The photographs taken enable us to assert 

that any results obtained without the use of 

prisms would have been of no value and 

liable to misinterpretation. Beyond that 

their evidence is negative. No trace of 

coronium light is apparent, and, in the 

absence of other evidence, it must be con- 

cluded that coronium as indicated by the green 

line was almost entirely absent from the present 

corona. 
The photographs taken with the spectrograph 


Fic. 2.—-Corona, 112-117 sec., Ilford Empress Plate. 


are good, though not quite so successful as had 
been hoped for. More cannot be said about these 
until they have been carefully measured. 
H. S. Jones. 
C. R. Davipson. 
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(2) THe AMuerst Ectipse Expepition to Russia. 


Although the Imperial Academy of Science 
at the instance of Dr. Backlund, together with 
the Government railways, had offered every 
facility in transportation of observers and instru- 
ments, the nevessity of immediate mobilisation 
had made it impossible to deliver my cases in 
Kieff at the expected time. Many days of 
patient waiting there had convinced me that it 
was best to prepare if possible an entirely new 
set. With the help of Mr. Day, a 6 in. Dall- 
meyer portrait lens was found in a photographer's 
atelier in the Krestchatik; at the University shop, 
Prof. De Metz had a long tube and shutter made, 
which, with a new Dresden camera and _plate- 
holders, provided an adequate outfit—everything 
except clockwork motion. It was necessary, 


Fic. 1. Prof. David Todd with the camera contrived for the photo- 
graphy of the solar corona during the eclipse on August 21, 1914. 


therefore, to use the tube as a stationary camera, 
and plates as sensitive as possible so that the 
diurnal motion should not blur the coronal fila- 
ments. Fortunately we put the apparatus to- 
gether in time and in working order at Kieff, 
and with the help of Prof. Sleusarefsky found the 
exact focus, so that little remained to do at the 
station but set the camera rigidly in exact align- 
ment towards the sun at mid-totality and make 
the necessary practice drill. 

By invitation of Count Bobrinsky, whose 
estates are in Smala, about 100 miles south-east 
of Kieff, I was several days his guest, and had 
abundant opportunity, while enjoying the hos- 
pitality also of Prince Trubetskoy, to mount the 
camera very satisfactorily. illustration 
(Fig. 1) shows the instrument in position on the 
portico of Count Bobrinsky’s residence. 

Smala proved to be exactly in the line of central 
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eclipse, and certainly no one could have had a 
better position than in the midst of this superb 
estate. During totality the sky was shrouded in 
thinner clouds than elsewhere in Central Russia: 
so that of the six exposures on Moscow plates, 
from a half-second to two seconds in length, four 
of them turned out better than I had expected 
from the drifting clouds which had in no instance 
permitted the corona to be seen entire. Two of 
the four will afford detailed estimates of the light 
of the inner corona. Star-trails on the plates 
were made by a Ophiuchi on two nights after the 
eclipse. As the camera had remained unmoved 
since totality, the direction of the “parallei” 
gives exact location of the prominences and 
coronal details. Both corona and star trail were, 
of course, developed together on the same plate. 

I have pleasure in acknowledging much assis- 
tance from Mr. Gubtschefsky, president of the 
Society of Photographers in eKieff. 

Davin Topp. 


THE BRITISH ASSOCIATION IN 
AUSTRALIA. 


M’4X Y of those who made up the “‘ Overseas 
l Party” of the British Association at the 
recent Australian meeting have now returned 
home. In a former article it has been stated that 
some members found it necessary, after the Orient 
liner Orvieto was requisitioned by the Common- 
wealth Government, to return a week earlier by 
the P. and O. vessel Malwa, which they were 
only able to catch at Adelaide by leaving Sydney 
the day before the conclusion of the meeting 
there; the number of those who did this was 
twenty-six. The steamer Demosthenes, leaving 
Australia earlier still, vid South Africa, carried a 
few members. The following P. and O. ship, the 
Morea, a fortnight later than the Malwa, carried 
a party of more than sixty, who were in England 
by October 16 after a voyage favoured by beauti- 
ful weather—as, it may be added, the meeting 
had _ been. 

Some forty members proceeded northward from 
Brisbane after the conclusion of the meeting by 
the Burns, Philp steamer Montoro for Singapore; 
she was reported to have arrived there safely on 
September 26, so that her passengers may now 
be nearing home. Of a number who left from 
Sydney to follow the Trans-American route, some 
are home already. Others, however, intended to 
visit New Zealand, in spite of the cancellation 
of the arrangements which had been made in 
that Dominion to hold a scientific meeting there. 
Those who had it in mind to make a stay in 
New Zealand if possible, either immediately alter 
the Australian meeting or later, numbered not 
fewer than fifty. The official excursion to Tasmania 
after the meeting attracted a dozen members 
or more. A large number whose plans were un- 
affected by the European situation were carrying 
out their programmes for a prolonged stay '0 
Australia or elsewhere. The next P. and 0. 
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ship, the Maloja, which is due about October 30, 
should bring a party. 

In justice to the Australian Commonwealth and 
States and the official and unofficial hosts in 
Australia, to whom the visiting members of the 
British Association are so deeply indebted, it 
cannot be stated too clearly that the European 
crisis was allowed in no way to diminish, if it 
did not actually increase, the warmth of the recep- 
tion accorded to the party, and that it -did not 
aflect the scientific work of the meeting adversely ; 
in fact, its direct effects were scarcely perceptible 
in any centre. Immediately on landing at 
Adelaide, at the beginning of the meeting, a 
number of members of the Council met the prin- 
cipal representatives of the local organisation in 
order to assure them that the party would readily 
fall in with any modification of the programme 
which might be found necessary, but the question 
had already been carefully considered, and the 
answer was at once returned that local opinion 
was unanimous that the scientific work of the 
meeting should proceed, even though some slight 
changes might be found desirable in respect of 
excursions and social functions. Any such 
changes proved, in the event, to be negligible. 
A practical demonstration, however, of the visit- 
ing members’ profound sense of gratitude to 
Australia was given when the party subscribed 
the sum of 6111. 6s. to the patriotic funds being 
raised there; this subscription was transmitted at 
the close of the meeting to the Governor-General, 
and by him divided equally between the funds in 
the various States. 

If the immediate scientific importance of the 
meeting has been in some measure obscured, it 
is confidently felt by all concerned that its good 
efiects will be great and lasting, and that they 


will become apparent in many directions. While 
it was inevitable that far less news of the meeting 
than usual should appear in the daily Press at 
home, the Australian newspapers reported the 
meetings more fully than could have been ex- 
pected in the circumstances. Public interest was 
maintained to the end; sufficient evidence of that 
is found in the very large number of local mem- 
bers, and it was interesting to observe how, after 
the daily enrolment of these members had fallen 
off abruptly on the declaration of war, it recovered 
and proceeded briskly, after a few days, up to 
the beginning of the meetings at Melbourne and 
Sydney. 

The organisation of the meeting could scarcely 
fail to be of profound interest to those who shared 
in it. Its ramifications were very wide ; it involved, 
for example, negotiations more or less detailed 
with various departments of seven Governments 
(those of the Commonwealth and the States), with 
a dozen transport companies, and with many other 
public bodies. The work extended over four years, 
and was continuous both at home and in Australia 
for a full year before the meeting began. Up- 


wards of a hundred persons were concerned more | 


or less actively in responsible departments of the 
Organisation; the majority 
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of them were, of | 


course, in Australia, and the officers of the Asso- 
ciation at home met with nothing but goodwill 
at the hands of all these willing collaborators, 
who have the satisfaction of knowing that the 
mechanism which they called into being worked 
splendidly, and possessed driving power sufficient 
to overcome the resistance set up by the unex- 
pected circumstances in which the meeting took 
place. 

Subjoined is a list of the Research Committees, 
etc., receiving grants of money, and the name of 
the chairman of each, appointed on behalf of the 
General Committee at the Australian meeting :— 


Section A—Mathematics and Physics. 


Seismological observations— 

Prof. H. H. Turner O 
For printing in connection 


Investigation of the upper 
atmosphere—Dr. W. N. 
Shaw ... 2 G 
Annual tables of constants and 
numerical data, chemical, 
physical, and technological 
—Sir W. Ramsay ... 40 0 0 
Calculation of mathematical 
tables—Prof. M. J. M. Hill 30 o o 
———- £225 0 0 
Section B—Chemistry. 
The study of hydro-aromatic 
substances—Prof. W. H. 


Dynamic isomerism — Prof. 
E. Armstrong ... 


The transformation of aro- 
matic nitroamines and 
allied substances, and _ its 
relation to substitution in 
benzene derivatives—Prof. 

The study of plant enzymes, 
particularly with relation to 
oxidation—Mr. A. D. Hall 30 o o 

Correlation of crystalline form 
with molecular structure-- 
Prof. W. J. Pope ... 2 


uw 


| Study of solubility phenomena 


—Prof. H. E. Armstrong... 10 0 o 
Chemical investigation of 

natural plant products of 

Victoria—Prof. Orme Mas- 

son. 50 0 O 
The influence of weather con- 

ditions upon the amounts of 

nitrogen acids in the rain- 

fall and the atmosphere— 


Prof. Orme Masson 40 0 0 
Research non-aromatic 
diazonium salts—Dr. F. D. 


£240 O 
Section C—Geology. 
To investigate the erratic 
blocks of the British Isles, 
and to take measures for 
their preservation — Mr. 


R. H. Tiddeman 6 
To consider the prepar ation 
of a list of characteristic 
fossils—Prof. P. F. Ken- 
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The Old Red _ Sandstone 
Rocks of Kiltorcan, Ire- 
land—Prof. Grenville Cole 10 

Fauna and flora of the Trias 
of the western midlands— 

Mr. G. Barrow 

To excavate critical sections 
in the Lower Palzozoic 
rocks of England and Wales 
—Prof. W. W. Watts... 15 0 


Section D—Zoology. 

To investigate the biological 
roblems incidental to the 

elmullet Whaling Station 
—Dr. A. E. Shipley 

Nomenclator animalium 
genera et subgenera—Dr. 
Chalmers Mitchell ... 

An investigation of the bio- 
logy of the Abrilhos Islands 
and the north-west coast 
of Australia (north of 
Shark’s Bay to Broome), 
with particular reference to 
the marine fauna—Prof. 
W. A. Herdman 

To obtain, as nearly as pos- 
sible, a representative col- 
lection of marsupials for 
work upon (a) the reproduc- 
tive apparatus and develop- 
ment, (b) the brain—Prof. 


A. Dendy « 100 0 


Section E—Geography. 
To investigate the conditions 
determining the selection of 
sites and names for towns. 
with special reference to 
Australia—Sir C. P. Lucas 
The hydrographical survey of 
Stor Fjord, Spitsbergen, by 
Dr. W. S.  Bruce—Mr. 
G. G. Chisholm 
To aidin the preparation of a 
bathymetrical chart of the 
Southern Ocean between 
Australia and Antarctica— 
Prof. T. W. 
David . ‘ . 100 0 


Section F—Economic Science 
The question of fatigue from 
the economic point of view, 
if possible in co-operation 
with Section I, Sub-section 
of Psychology—Prof. Muir- 


head 30 0 


Section G—Engineering. 


The investigation of gaseous 
explosions, with special 
reference to temperature— 
(chairman not appointed), 
vice-chairman, Dr. — 
Clark 

To report on certain of the 
more complex stress distri- 
butions in engineering 
materials—Prof. J. Perry... 
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4170 0 oO 


and Statistics. 


430 0 O 


Section H—Anthropology. 

To investigate the lake vil- 
lages in the neighbourhood 
of Glastonbury in connec- 
tion with a committee of 
the Somerset Archzeological 
and Natura! History Society 
—Prof. Boyd Dawkins ... 

To conduct explorations with 
the object of ascertaining 
the age of stone circles— 

Sir C. H. Read 

To investigate the physical 
characters of the ancient 
Egyptians—Prof. G. Elliot 
Smith 

To conduct anthropometric 
investigations in the Island 
of 
Myres ... 

To excavate a Palzolithic 
site in Jersey—Dr. R. R. 
Marett 

To conduct archzological in- 
vestigation in Malta—Prof. 
J. L. Myres ... 

To prepare and publish Miss 
Byrne’s gazetteer and map 
of the native tribes of Aus- 
tralia—Prof. Baldwin rage 


cer 20 0 0 


Section I—Physiology. 

The glands — Sir 
E. A. Schiifer 

To acquire further knowledge, 
clinical and experimental, 
concerning anzsthetics— 
general and _ local—with 
special reference to deaths 
by or during anzesthesia, 
and their possible diminu- 
tion—Dr. A. D. Waller ... 

Electromotive phenomena in 
plants—Dr. A. D. Waller ... 

To investigate the physio- 
logical and_ psychological 
factors in the production of 
miners’ nystagmus—Prof. 
J. H. Muirhead 

The significance of the electro- 
motive phenomena of the 
heart—Prof. W. D. Halli- 
burton 

Metabolism of ‘phosphates — 
Prof. W. A. Osberne 


ductless 
35 0 


20 


Section K—Botany. 

The structure of fossil plants 
—Prof. F. W. Oliver _... ° 

Experimental studies in the 
physiology of heredity— 

Prof. F. F. Blackman . 

The of Cinchona 
Botanic _— in Jamaica 
—Prof. O. Bower 

To carry a a research on the 
influence of varying per- 
centages of oxygen and of 
various atmospheric pres- 
sures upon geotropic and 
heliotropic irritability and 
curvature — Prof. F. O. 
Bower 


4204 16 6 
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The collection and investiga- 
tion of material of Austra- 
lian Cycadacez, especially 
Bowenia from Queensland 
and Macrozannia from 
West Australia—Prof. A. A. 
Lawson 

To cut sections of Australian 
fossil plants, with especial 
reference to a specimen of 
Zygopteris from Simpson’s 
Siation, Barraba, N.S.W. 
—Prof. Lang 


25 0 O 


25 0 0 


Section L—Educational Science. 
To inquire into and report 
upon the methods and re- 
sults of research into the 
mental and physical factors 
involved in education—Dr. 
C..S.. Miers... 
The influence of school books 
upon eyesight—Dr. G. A. 
To inquire into and report o 
the number, distribution and 
respective values of scholar- 
ships, exhibitions and _ bur- 
saries held by _ university 
students during their under- 
graduate course, and on 
funds private and open 
available for their augmen- 
tation—Sir Henry Miers ... 5 0 o 
To examine, inquire into, and 
report on the character, 
work, and maintenance of 
museums, with a view to 
their organisation and de- 
velopment as institutions for 
education and research; and 
especially to inquire into 
the requirements of schools 
—Prof. J. A. Green 


30 0 O 


20 0 


Total .-» £1634 16 6 

The following research committees, not receiving 
grants of money, except in a few cases from the 
Caird Fund, were also appointed :— 

Radio-telegraphic investigation—Sir Oliver Lodge. 
_ To aid the work of establishing a solar observatory 
in Australia—(chairman not appointed). 

Determination of gravity at sea—Prof. A. E. Love. 

Research on the utilisation of brown coal bye- 
products—Prof. Orme Masson. 

To report on the botanical and chemical characters 
of the Eucalypts and their correlation—Prof. H. E. 
Armstrong. 

The collection, preservation, and systematic regis- 


— of photographs of geological interest—Prof. J. 
eikie. 


To consider the preparation of a list of stratigraphical 
Names, used in the British Isles, in connection with 
the lexicon of stratigraphical names in course of pre- 
paration by the International Geological Congress— 
Dr. J. E. Marr. 
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£60 0 o | 
Corresponding Societies. 
Corresponding Societies Com- 
mittee for the preparation 
of their report—Mr. W. 
£25 0 0 


235 


| To consider the nomenclature of the Carboniferous, 
' Permo-Carboniferous, and Permian rocks of the 
southern hemisphere—Prof. T. W. Edgeworth David. 

To aid competent investigators selected by the com- 
mittee to carry on definite pieces of work at the 
Zoological Station at Naples—Mr. E. S. Goodrich. 

To investigate the feeding habits of British birds by 
' a study of the contents of the crops and gizzards of 
_ both adults and nestlings, and by collation of observa- 
tional evidence, with the object of obtaining precise 
knowledge as to the economic status of many of our 
commoner birds affecting rural science—Dr. A. E. 
Shipley. 

To defray expenses connected with work on the 
inheritance and development of secondary sexual char- 
acters in birds—Prof. G. C. Bourne. 

To summon meetings in London or elsewhere for 
the consideration of matters affecting the interests of 
zoology or zoologists, and to obtain by correspondence 

| the opinion of zoologists on matters of a similar kind, 

' with power to raise by subscription from each zoologist 
a sum of money for defraying current expenses of the 
organisation—Sir E, Ray Lankester. 

To nominate competent naturalists to perform 
definite pieces of work at the Marine Laboratory, Ply- 
mouth—Prof. A. Dendy. 

To formulate a definite system on which collectors 
should record their captures—Prof. J. W. H. Trail. 

A natural history survey of the Isle of man—Prof. 
W. A. Herdman. 

To provide assistance for Major G. E. H. Barrett- 

| Hamilton’s Expedition to South Georgia to investi- 
gate the position of the Antarctic whaling industry— 
Dr. S. F. Harmer. 

To inquire into the choice and style of atlas, 
textual, and wall maps for school and university use— 
Prof. J. L. Myres. 

To consider and report on the standardisation of 
impact tests—Prof. W. H. Warren. 

The collection, preservation, and systematic regis- 
tration of photographs of anthropological interest—Sir 

Read. 

To conduct archxological and ethnological re- 
searches in Crete—Mr. D. G. Hogarth. 

To report on the present state of knowledge of the 
prehistoric civilisation of the western Mediterranean 
with a view to future research—Prof. W. Ridgeway. 

To conduct excavations in Easter Island—Dr. A. C. 
Haddon. 

To report on Paleolithic sites in the west of Eng- 
land—Prof. Boyd Dawkins. 

The teaching of anthropology—Sir Richard Temple. 

To excavate early sites in Macedonia—Prof. W. 
Ridgeway. 

To report on the distribution of Bronze-age imple- 
ments—Prof. J. L. Myres. 

To investigate and ascertain the distribution of 
artificial islands in the lochs of the Highlands of 
Scotland—Prof. Bovd Dawkins. 

To co-operate with local committees in excavations 
on Roman sites in Britain—Prof. W. Ridgeway. 

| The dissociation of oxy-hemoglobin at high alti- 
| tudes—Prof. E. H. Starling. 

| Colour vision and colour blindness—Prof. 
| 

| 


E. H. 
Starling. 


Calorimetric observations on man in health and in 
| febrile conditions—Prof. J. S. Macdonald. 

Further researches on the structure and function of 
| the mammalian heart—Prof. C. S. Sherrington. 
| The binocular combination of kinematograph pic- 
| tures of different meaning, and its relation to the 
, binocular combination of simpler perceptions—Dr. 
| C. S. Myers. 


To consider and report on the advisability and the 
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best means of securing definite areas for the preserva- 
tion of types of British vegetation—Prof. F. E. Weiss. 

The investigation of the vegetation of Ditcham 
Park, Hampshire—Mr. A. G. Tansley. 

To take notice of, and report upon changes in, 
regulations—whether legislative, administrative, or 
made by local authorities—affecting secondary and 
higher education—Prof. H. E. Armstrong. 

The aims and limits of examinations—Prof. M. E. 
Sadler. 


NOTES. 

Dr. A. SmitH Woopwarp will exhibit the new 
model of the Piltdown skull at the conversazione of 
the Geologists’ Association, to be held on November 6 
at University College. 


A DESTRUCTIVE earthquake occurred in Asia Minor 
on October 3, of which brief reports were published 
shortly afterwards. 
by letter. The epicentre was in the neighbourhood of 
Burdur and Isbarta, the chief manufacturing towns of 
the district. It is stated that both these towns, which 
lie about 165 and 185 miles east-south-east of Smyrna, 
are completely ruined. The line of the Ottoman rail- 
way from Smyrna to Aidin was damaged, but less 
seriously than was at first supposed, for through run- 
ning was resumed in less than twenty-four hours. 


Tue Paris correspondent of the Morning Post says 
that a committee of representatives of leading learned 
societies has been formed in Paris to consider the posi- 
tion of German and Austrian men of science and 
letters who have been admitted fellows of these 
societies in France. Since the beginning of the war 
there has been a movement in favour of the removal 
of all such fellows from the ranks of the societies to 
which they have been admitted in recognition of the 
value of the original work done by them, and on 
October 19 the Académie des Sciences held a meeting 
in camera to consider its position in the matter. ‘ 


AmonG the results of the war will be noticed the 
obliteration of a large part of the usual weather in- 
formation over land and sea. In the meteorological 
charts of the North Atlantic Ocean for November, 
issued by the Meteorological Office, this is particularly 
noticeable, and the U.S. Weather Bureau has pointed 
out that its useful charts of the northern hemisphere 
have had to be discontinued temporarily. The chart 
for November above referred to states that under 
normal conditions the North Atlantic is free from fog 
in that month, with the exception of a narrow zone 
between Cape Cod (Providence, U.S.), and Ushant, 
but that even in the fog zone the frequency is not 
more than 5, as compared with 4o per cent. in July. 


Ar the annual meeting of the Royal Society of 
Edinburgh, held on October 26, the following officers 
were elected :—President, Prof. J. Geikie; Vice-Presi- 
dents, Prof. T. Hudson Beare, Prof. F. O. Bower, 
Sir Thomas R. Fraser, Dr. B. N. Peach, Prof. Sir E. A. 
Schafer, and Right Hon. Sir J. H. A. Macdonald; 
General Secretary, Dr. C. G. Knott; Secretaries to 
Ordinary Meetings, Dr. R. Kidston, Prof. Arthur Robin- 
son; Treasurer, Mr. J. Currie; Curator of Library 
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Fuller accounts have now arrived. 


and Museum, Dr. J. S. Black; Ordinary Members 0; 
Council, Dr. J. G. Gray, Prof. R. A. Sampson, Prof, 
D’Arcy W. Thompson, Prof. E. T. Whittaker, Prin- 
cipal A. P. Laurie, Prof. J. Graham Kerr, Dr. L, 
Dobbin, Dr. E. M. Wedderburn, Dr. W. B. Blaikie, 
Dr. J. Horne, Dr. R. S. MacDougall, and Dr. W. 4. 
Tait. 


TuE exhibition at the Royal Photographic Sociciy's 
house (35 Russell Square) of Mr. Lewis Balfour's 
photographs of *‘ Bird Life on the Bass Rock,” is well 
worthy of a visit by all those who are interested in 
either the birds or the photography of birds. \Ve 
believe that Mr. Balfour’s special aim in the work was 
to illustrate the life-history of the gannet. Alter 
general views of the rookeries on the rock there follow 
on a large scale some pairs of gannets on nests, and 
a series of the young bird chipping its way out of the 
shell until it is fully hatched out. The growth and 
progress of the bird is shown almost day by day up 
to the fourteenth day, and then at frequent intervals 
up to the twelfth week, when it is ready for fight. 
Immature birds of their second, third, fourth, and 
fifth year’s growth are shown with adults, and in 
various attitudes, such as enraged, fighting, carrying 
sea-weed, flying, arriving at the nest, and so on. 
These constitute about three-quarters of the whole 
number of the photographs, the remainder being 
similar but smaller series, showing black-backed, her- 
ring, and kittiwake gulls, guillemots, and puffins. The 
photography is almost uniformly excellent, the details 
of the birds showing crisp and clear. The exhibition 
closes on November 28. 


In addition to the awards announced in April for 
papers read at meetings of the Institution of Civil 
Engineers, the council has made the following awards 
for papers published in the Proceedings without dis- 
cussion during the session 1913-14:—A Telford gold 
medal to Mr. J. V. Davies (New York); Telford pre- 
miums to Messrs. W. C. Popplewell (Manchester), 
A. J. Knowles (Cairo), H. Gaskell, jun. (Widnes), P. 
Rothera (Trichinopoly); the Crampton prize to Mr. 
H. F. Carew-Gibson (London); and the Manby pre- 
mium to Mr. W. M. Griffith (Bareilly, India). The 
Webb prize for the best paper on railway machinery 
published during the past three years has been 
awarded to Mr. Henry Fowler (Derby), and the Indian 
premium for 1914 to Mr. P. Rothera (Trichinopoly). 
The council has made the following awards in respect 
of students’ papers read during the session 1913-14 :— 
The ‘‘ James Forrest ’’ medal anda Miller prize to Mr. 
J. E. Swindlehurst (Birmingham); and Miller prizes 
to Messrs. T. C. Grisenthwaite (Glasgow), H. |. C. 
Harper (Bristol), W. P. Nevett (Birmingham), J. M. L. 
Bogle (Manchester), E. A. Cross (Birmingham), 5. 
Brassey-Edwards (Manchester), G. T. Cotterell (Bris- 
tol), D. D. Stanier (Newcastle), W. E. Gurry (Lon- 
don), H. Taylor (Birmingham), and R. C. Rattray 
(Manchester). 


In Man for October, 1914, Mr. A. L. Lewis dis- 
cusses the standing stones and stone circles of York- 
shire. No dolmens or large non-sepulchral circles 
seem to be found in the county, but there are numerous 
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so-called ‘barrow circles,” that is, small circles of 
stones surrounding tumuli. Many of these have been 
destroyed, and it is difficult to find those which survive 
amid the heather of the moors. On the other hand, 
Yorkshire possesses some very remarkable menhirs, or 
standing stones, which may be said to form a class 
by themselves. The longest standing stone in the 
British Isles is that in the churchyard at Rudstone, 
near Bridlington, which, so far as excavations have 
been made, is 40 ft. in height. It faces the line of 
May-day summer or thereabouts, and it is a mass of 
coarse ragstone or millstone grit, the place of origin 
of which is uncertain. 


Ix the Philippine Journal of Science for April Mr. 
E. B. Christie discusses the question of irrigation in 
Ilocos Norte province. It is carried out by a system 
of co-operative societies, and the procedure at the 
digging of a canal is a curious blend of Christian and 
pagan observances. Most of these societies are under 
the patronage of a saint, and they hold an annual 
festival at the conclusion of the harvest season. A 
mass is sung before the ceremony, and food and drink 
are laid out for the spirits. When the site for a new 
canal is selected, a cross is erected. Means are then 
taken to propitiate the local spirits, presumably be- 
cause they are supposed to be offended by the disturb- 
ance of the soil. Omens are taken to fix a lucky 
time for the rite. Offerings of a coconut, a chicken, 
tobacco, and spirituous liquor are laid on an altar. 
Then an animal, a pig, or an ox is sacrificed near the 
trench, into which the blood is allowed to drip, with 
the invocation : ‘‘ Ditch, this blood is spurted into you 
in order that the current may be as strong as the 
current of this blood.”” The body of the victim is then 
dragged along the bed of the canal as far as the plot 
of ground which is to be irrigated. Sometimes a dog 
is killed and its blood is sprinkled on a plot of ground 
which is to be levelled to form a rice-field, the dog 
being eaten afterwards. Animal victims are also said 
to be buried in the masonry of the canal intakes or 
gates—a good example of the foundation sacrifice 
which has been described by Sir E. Tylor. 


Ar the end of the long systematic excavation work 


conducted by Mr. W. Pengelly in Kent’s Cavern, Tor- patch immediately behind the toes, with the toe-pads 


quay, there were great quantities of the cave deposits 
left undisturbed. A little similar work has since been 
done there which has led to the discovery of other 
chambers and passages, and the finding of many more 
of the usual kind of cavern relics. Recently more per- 
sistent excavation has been made by Mr. C. Cox, who 
three years ago went to reside near the cavern. Becom- 


all the time freely spared from his vocational needs to 
excavating and acting as voluntary guide to the cavern. 
He has worked out a new passage for some 60 ft., 
and has obtained numerous fine examples of the cavern 
products, including well-worked flint palzoliths, jaws, 
teeth, and other bones in great variety. A week or 
two ago while moving the earth of the floor of the 
sloping chamber near the entrance of a channel he 
intends to excavate, he found a tooth of more than 
usual interest, having an appearance which suggested 
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human origin. Local medical experience confirmed 
his conclusion that it is a front tooth of a human 
being. It is, however, imperfect, being split laterally ; 
the inner portion with the extreme end of the root is 
missing, so that the specimen is really only the larger 
outer half of an incisor. Its length is 17 mm., width 
across the crown, 9 mm., and depth of the enamel face 
about the same measurement. The enamel edge pro- 
jects beyond the inner surface, indicating a position in 


' the upper jaw, and permits it being determined as 


a weli-worn left upper human incisor. It may be 
noted in connection with this find that, occurring in 
the floor some 3 or 4 in. below the present surface, 
it would be recorded in the terms used by Pengelly as 
lying in the fifth-foot level of the cave earth, beneath 
some two or more feet of granular stalagmite that 


| formed the original floor of the Sloping Chamber. 


| cuckoos, trogons, motmots, etc. 


In the September-October number of Bird-Lore 
Mr. L. A. Fuertes continues the record of his impres- 
sions of the notes of tropical birds, dealing in this 
instance with toucans (illustrated by a coloured plate), 
From their loud and 
incessant cries, brilliant colouring, and large size, 
most of the members of the first-named group would, 
it might be thought, be extremely easy of detection. 
As a matter of fact, this is far from the case, the 
explanation, so far as coloration is concerned, being 
that the brilliant tints of the birds, inclusive of their 
great uncouth beaks, harmonise closely with those of 
the tropical vegetation, and the intervening rays of 
sunlight, amid which they perch. 


Nowapays much of the work on mammals by 
American writers relates to races and so-called species 
of little or no general interest. An exception occurs 
in a paper on South American squirrels contributed 
by Dr. J. A. Allen to the Bull. Amer. Mus. Nat. Hist., 
vol. xxxiii., pp. 585-597, in which will be found the 
description of a new generic type (Notiosciurus rhoadsi) 
from the Andes of Ecuador, distinguished from other 
tree-squirrels by the structure of the hind feet. In 
those of other species the greater portion of the sole 
is bare, with the toe-pads separate, and widely sun- 
dered from the narrow heel-pad. In the new form, on 
the other hand, the bare area is restricted to a small 


_ crowded together, and the heel-pad, which occupies 


nearly the whole width of the foot, in close apposition. 


THE ecology of local fresh-water fishes forms the 


| subject of an interesting illustrated article by Dr. S. A. 


Forbes, published as a pamphlet by the Illinois State 


| Laboratory of Natural History. Difference in habitat 
ing greatly interested in it and its history, he gives. | 


and food forms a basis for grouping fresh-water 
fishes, although, as the author acknowledges, no 
hard-and-tast lines of division can be drawn from 
these. Very noteworthy is tne fact that one of the 
largest American species, the <poon-beaked sturgeon 
(Polyodon spathula), is almost the only one which 
feeds on plankton when adult, although this consti- 
tutes the diet of practically all species in their infan- 
tile condition. Some kinds pass directly from this to 
the permanent food-stage, but in the sheep’s-head 
(Haplodinotus grunniens) there is an intermediate in- 
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sectivorous stage between the infantile plankton-phase 
and the permanent mollusc-crushing habit 


To the October number of the Zoologist Mr. J. C. 
Moulton, curator of the Sarawak Museum, contributes 
an account of a collecting expedition in the Sarawak 
province of Borneo, in which he followed to a great 
extent the route taken by Dr. Wallace more than half 
acentury ago. In the Sadong district, where the great 
naturalist often saw three or four in a day, orang- 
utans are now much scarcer than in Wallace’s day, 
despite the fact that they are protected by Government, 
except when, as occasionally happens, one of them 
takes to raiding fruit-trees, when its destruction is 
permitted. Two photographs of groups of land-Dayaks 
are of considerable interest. These people—formerly 
persecuted by head-hunting sea-Dayaks—are the only 
tribe in Sarawak retaining customs indicative of 
Hindu influence, due, no doubt, to their Javanese 
origin. 

SomE years ago the Indian Museum published the 
first part of ‘‘An Annotated List of the Asiatic Beetles 
in the Collection."” More recent work, by Mr. H. 
Gravely, on the Passalida—a family nearly related to 
the Lucanidz, or stag-beetles—showed that the con- 
tinuation of a mere list of localities was, in the pre- 
sent state of our knowledge of that group, altogether 
insufficient, and that illustrated descriptions of all the 
Oriental species were urgently required. This led to 
an inquiry into the general principles adopted in the 
current classification of the family, which was found 
to require but little modification in order to render 
it satisfactory from a modern point of view. The 
result has been a monograph of 176 quarto pages, illus- 
trated with three plates, of the Oriental members of 
the family, issued as No. 4 of vol. iii. of Memoirs of 
the Indian Museum. As remarked by the author, the 
figures of the heads of the various species will be of 
permanent value, even if some of the systematic por- 
tion of the work may require revision. 

To the author, Mr. F. Cole, we are indebted for a 
copy of an article on the history of anatomical 
museums, reprinted from ‘‘A Miscellany: Presented to 
J. M. Mackay, LL.D.” (Liverpool and London, 1914). 
In discussing the earlier museums, the author points 
out that these had to depend almost exclusively on desic- 
cation and injection for the display of the anatomy ofthe 
soft parts, and that skill in making such preparations 
attained a development which in certain cases has 
never afterwards been equalled. Even after the intro- 
duction of alcohol as a preservative medium, the use, 
both of the spirit itself and of the glass vessels in 
which it is contained, was greatly restricted by their 
cost, the Hunterian Museum, which, in its founder’s 
time, was unusually rich in moist preparations, having 
only 4829 of that type, as against 8636 not requiring 
fluid. The purely anatomical museum attained its 
zenith with John Hunter, whose collection, in the 
author’s words, had no rivals and no _ imitators. 
‘“*Modern ideals discover a narrower outlook, and a 
relaxing hold on anatomical verity. The museum of 
the present day is designed to illustrate, first the 
general principles of classification, and afterwards the 
elements of systematic anatomy.” 
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report of the Refrigeration Research 
mittee of the Institution of Mechanical Engineers \ «x 
presented at the meeting of the institution on Octole; 
16. With regard to the rating of refrigerating 
machines, it recommends that the refrigeration }). 
expressed in (kilogram) calories per second, that :)) 
standard conditions be, for the cooling water, 15° ., 
at inlet to 20° C. at outlet, for the cooled mater':(, 
o° C. to —5° C., the temperatures being those . 
steady working; the refrigeration produced under 
these conditions to be called the “‘ rated capacity ” of +). 
machine. The coefficient of actual performance is thy. 
ratio of the refrigeration to the work spent in driving, 
that of ideal performance the ratio of the refrigeration 
to the work spent in an ideal adiabatic cycle with the 
same initial and final temperatures and pressurrs. 
The quotient of the two performances is to be the 
“relative efficiency." The report contains entropy- 
total heat charts for carbonic acid, ammonia, and su!l- 
phurous acid, the last two being provisional only. 
The chairman, Sir A. Ewing, has added an appendix 
showing the great convenience of the entropy-total 
heat charts as compared with the entropy-tempera- 
ture charts in calculations respecting refrigerating 
machines. 

VoL. x1. of the Collected Researches of the National 
Physical Laboratory consists of reprints of fourteen 
memoirs by the staff of the institution, which have 
appeared recently in the Proceedings of scientific socie- 
ties or in the technical Press, and extend to more 
than 300 pages. Some idea of the importance of the 
work carried out at the laboratory may be formed by 
noting a few of the conclusions to which the authors 
of these memoirs have arrived in the course of their 
investigations. Mr. F. E. Smith finds the value of th: 
ohm by his modification of the method of Lorenz 
slightly less than it has been taken in the past—106:25 
instead of 106:30 cm. of mercury. Drs. Harker and 
Kaye conclude that when a heated metal vaporises it 
sends out, in addition to the ordinary uncharged 
metallic particles, electrically charged particles which 
are shot out at right angles to the metallic surface 
and produce electric currents of the order of an 
ampere. Dr. Rosenhain and his staff show that there 
is a transition point for iron about go0° C., and pro- 
vide further evidence in support of the theory of the 
existence of an amorphous cement between the crystals 
of metallic substances. Mr. Paterson and his col- 
leagues prove that the electrometer must be given 4 
place amongst the instruments suitable for standard 
measurements in electrical engineering. Dr. Stanton 
shows how inadequate are the accepted formulz for 
the flow of viscous liquids through pipes to represent 
the actual facts, and Mr. Baker gives the results of his 
investigation of the effects of the lengths and shapes 
of bow and stern portions of mercantile ships on th 
resistance at various speeds. It is to be hoped that 
the national importance of work of this type will not 
be overlooked even in such times as the present. 

Engineering for October 23 contains an iilustrated 
account of the United States Fleet collier, Jupiter, 
which is of special interest at the present time in 
view of the importance of the rapid recoaling of w«r- 
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ships. The ship is of the twin-screw, single-deck 
type, and is designed for a speed of 14 knots when at 
a loaded displacement of 19,230 tons. In addition to 
having interesting equipment for the handling of coal 
and oil fuel, the vessel is notable, as the propellers 
are driven by electric motors, current being supplied 
to these by turbine-driven generators, the shaft-horse- 
power available for propulsion being 5500. The total 
cargo capacity is 966,260 gallons of oil and 9856 tons 
of coal, or, alternatively, 405,620 gallons of oil and 
11,380 tons of coal. The coal handling gear was sup- 
plied by the Mead Morrison Manufacturing Company, 
and the stipulation of the contract was for the delivery 
of 100 tons per bucket per hour when the gear was 
operated by winchmen of one week’s experience. 
Owing to the large number of towers supporting the 
booms and rigging of the coal handling plant, the 
appearance of the vessel is somewhat unusual. 


Tue Scientific American for October 3 draws a 
contrast between the ordinary European frontier with 
its enormous forts and lines of strategic railways, and 
the Canadian frontier. On the continent of America, 
the two greatest nations of the world have a common 
frontier which extends, unbroken, for some 4000 miles. 
Throughout the whole of this frontier there is not to 
be found, on either side, a single fortification, or any 
offensive or defensive military work of any kind 
whatsoever, and this is the case despite the facts that 
this far-flung frontier was the eventual outcome of a 
fierce war, and that these two powerful nations have 
always been engaged in keen commercial rivalry. 
That heavily fortified frontiers, backed by military 
railways, are a menace to a friendly neighbouring 
State, and provocative of responsive military works, 
and that they produce an atmosphere of international 
suspicion and dislike cannot be disputed. There is a 
growing conviction that the failure of the Teutonic 
attempt to establish a military dictatorship in Europe 
will be followed by the final subjugation and control 
of militarism. Our contemporary can think of no 
guarantee that would be more effective than the com- 
plete obliteration of these fortifications, modern in 
construction, but essentially medieval in conception, 
which disfigure European frontiers. 


Messrs. JOHN BAaRTHOLOMEW AND Co., of the Geo- 
graphical Institute, Edinburgh, have published a new 
reduced survey map of north-eastern France, Belgium, 
and the Rhine. The map is coloured orographically, 
and is on the scale of sixteen miles to an inch. This 
scale makes it possible to show with clearness the 
railways, fortresses, main and secondary roads, and 
frontier custom-houses. Heights are given both in 
metres and feet, and the distances between road 
junctions are marked. The price of the map is 2s. on 
paper, and 3s. mounted on cloth. 


Tue following forthcoming books of scientific in- 
terest are announced by Messrs. G. Bell and Sons, 
Ltd. :—X-Rays and Crystal Structure, by Prof. W. H. 
Bragg; Quantitative Laws in Biological Chemistry, 
by Prof. Svante Arrhenius; Tuberculosis: a General 
Account of the Disease, its Treatment, and Prevention, 
by Dr. A. J. Jex-Blake; Woollen and Worsted Cloth 
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Manufacture, by Prof. R. Beaumont, illustrated; 
Buddhist Psychology, by Mrs. Rhys Davids. The list 
of Messrs. Methuen and Co., Ltd., includes :—Mvy 
Life, by Sir Hiram S. Maxim; On Alpine Heights and 
British Crags, by G. D. Abraham, illustrated; How 
to Know the Ferns, by S. L. Bastin, illustrated; 
British Insects and How to Know Them, by H. 
Bastin, illustrated; The Mammary Apparatus of the 
Mammalia in the Light of Protogenesis and Phylo- 
genesis, by Prof. E. Bresslau, illustrated; Mind Cures, 
by G. Rhodes; and the following first volumes ot 
Methuen’s Health Series :—The Eyes of Our Children, 
by N. B. Harman; Throat and Ear Troubles, by M. 
Yearsley ; The Teeth, by A. T. Pitts; The Care of the 
body by Dr. F. Cavanagh; The Health of a Woman, 
by Dr. H. J. F. Simson; Health for the Middle-Aged, 
by Dr. S. Taylor; The Prevention of the Common 
Cold, by Dr. O. K. Williamson; and The Hygiene 
of the Skin, by Dr. G. Pernet. 


OUR ASTRONOMICAL COLUMN. 


THe Roration PERIODS OF TWO OF SaTURN’S 
SaTELLITES.—In the Bulletin (No. 64) of the Lowell 
Observatory Prof. Lowell and Mr. Slipher publish 
their observations in relation to two of the satellites of 
Saturn, namely, Mimas and Enceladus, which have 
led them to deduce that the revolutions and axial rota- 
tions of these bodies are synchronous. This investiga- 
tion on the brilliancy of these satellites was carried out 
in December, 1913, and the first three months of the 
present year, and resulted in finding out that these 
bodies are of very unequal albedo in different parts of 
their apparent orbits, and the variations recur in situ 
showing that the satellites always turn the same face 
to their primary. Both the moons appear brightest 
near their western elongations and faintest near their 
eastern. Their magnitudes and ranges are given as 
follows :—Mimas, 12-90 to 13-33; Enceladus, 12-33 to. 
12-67. Both these bodies are too small to show a disc, 
so their size has been inferred from their brilliancy 
relative to Tethys. Two figures accompany the text, 
in which the observations are plotted diagrammatic- 
ally. 


DIFFERENCE OF LONGITUDE BETWEEN Paris AND NICE. 
—In a communication by M. B. Jekhowsky, presented 
to the Paris Academy of Sciences (Comptes rendus, 
vol. clix., No. 15, October 12) by M. P. Appell, a brief 
summary is given of the determination of the differ- 
ence of longitude between Paris and Nice. The astro- 
nomical observations have been made at both these 
stations with the ‘“‘modéle géodésique de l’astrolabe A 
prisme,” by the eye and ear method, and the chrono- 
metric comparisons were made by wireless after the 
method of MM. A. Claude, G. Ferrié, and L. Drien- 
court. The chronometer rates were controlled both 
before and after the astronomical observations by 
pendulums, and comparisons were made at the begin- 
ning and end of each series of observations. The 
daily wireless time signals from the Eiffel Tower were 
utilised as a check on Paris and Nice chronometers 
between the two series of evening observations. The 
observations were made on the evenings of May 3, 6, 
31, and June 5, and the final result of the difference 
of longitude between Paris and Nice is given as 
oh. 19m. 51-2048. +0-06s. 

Errect OF HuMIDITY ON PHOTOGRAPHIC PLATES.—It 
has been previously pointed out that when a photo- 
graphic plate has been exposed in a telescope for some 
time the plate gradually loses some of its sensitiveness. 
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This question is the subject of a short communication 
to the Astrophysical Journal, September, vol. xl., 
No. 2, by Dr. C. E. Kenneth Mees, of the Kodak 
Research Laboratory, who, thinking that the cause 
was due to a change in humidity, made experiments 
to determine the effect of varied humidity on the sensi- 
tiveness and development factor of Seed 23 and Seed 30 
plates. Experimenting within a range of 0-5 to 85 ner 
cent. of humidity, and giving the emulsion film time 
to come into equilibrium with the air, he found that 
both sensitiveness and development factor decreased 
about 25 per cent. when the humidity was increased 
irom o-5 to 85 per cent. This result seems very con- 
clusive, and shows the restraining action of a change 
of moisture on the sensitiveness of photographic film. 
Dr. Mees suggests that all photographic materials 
used for photometric work should be brought pre- 
viously into equilibrium with the atmosphere in which 
they are to be used. 


TESTS OF A 24-IN. OpjectivE.—At the end of the 
year 1911 the erection of a 24-in. refractor was com- 
pleted for the Sproul Observatory, U.S.A. The objec- 
tive was made by Brashear, the crown disc being 
furnished by the Parra-Mantois firm of Paris, and the 
flint disc by Schott and Genossen, of Jena. In 1912 the 
objective underwent a series of tests at the hands of 
Profs. John A. Miller and Ross W. Marriott, who used 
the method of extra-focal images devised by Hartmann. 
In 1913 a final series of tests was made, and this, with 
the foregoing, are described by the authors in the 
October number (vol. clxxviii., No. 4, p. 465) of the 
Journal of the Franklin Institute. It seems that in the 
first tests measures of photographs of star images 
taken through a screen containing circular holes 
showed certain discrepancies among the focal dis- 
tances of different parts and zones of the lens, which, 
while not excessive, were absent before the mounting 
of the lens. The cause of these discrepancies was 
traced to a side pressure spring to prevent the objective 
from sliding in its cell. After a reduction of the pres- 
sure further tests were completed with screens con- 
taining different numbers of holes. The result was to 
show that ‘from every standpoint the lens is an 
excellent one.” 


THE RECTORSHIP OF THE UNIVERSITY 
OF GLASGOW. 


HE matriculated students of the University of Glas- 
gow, divided into four ‘‘ nations” under the ancient 
constitution derived from Bologna and Paris, have 
unanimously elected M. Raymond Poincaré, President 
of the French Republic, and member of the academy, 
to be their rector for a term of three years. For a 
long time past the recurring elections to the rector- 
ship have been conducted on purely political lines, and 
the result was always hailed as a party triumph for 
one side or the other. Mr. Disraeli (1871) was suc- 
ceeded by Mr. Gladstone (1877), and Mr. Bright 
(1880); Mr. A. J. Balfour (1890), Mr. J. Chamberlain 
(1896), Lord Rosebery (1899), Mr. Asquith (1905), and 
Lord Curzon (1908), were followed by Mr. Birrell 
(1911). 

Before the present national crisis arose, Lord Strath- 
clyde, Mr. Bonar Law, and Mr. R. B. Cunninghame 
Graham had been selected as their champions by the 
several political groups. But the students speedily 
recognised that in the actual situation of the country 
a party contest was out of place, and the candidates 
first chosen were withdrawn. The political leaders 
thereupon, in token of ‘‘the close bond of union be- 
tween France and Great Britain,” addressed a joint 
invitation to M. Poincaré, which the President was 
pleased to accept. The proposal was received with 
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enthusiasm, and unanimously endorsed by the 
students. In the absence of any other nomination, 
the Principal, Sir Donald MacAlister, K.C.B., on be- 
half of the Senate, at noon on Saturday, October >,, 
declared M. Poincaré duly elected by the votes of ;|| 
the nations.” 

The rector is the official President of the Univer ity 
Court. He appoints an assessor, who is ex officiv 4 
member of the governing body. He is “installe|, 
and delivers a rectorial address, at a solemn assen\)ly 
of the University during the period of his tenure. 
Otherwise his position is honorary. In the present 
case the “installation "will have to await the termina- 
tion of the war. 

The names of two relatives of the new rector, Dr, 
Henri Poincaré and Dr. Boutroux, already appear on 
the University’s roll of honorary graduates. From 
the beginning of the sixteenth century onward 
Glasgow graduate has from time to time been chosen 
as rector of the University of Paris. This is the first 
occasion on which a French scholar has held the rector- 
ship of Glasgow. 


THE ROYAL ANTHROPOLOGICAL 
INSTITUTE. 


PROF. ARTHUR KEITH publishes in the Journal 
of the Royal Anthropological Institute for 
January-June, 1914, his presidential address on the 
reconstruction of fossil human skulls. This is, to a 
large extent, the outcome of the controversy which 
arose on the reconstruction of the Piltdown skull, in 
which his scheme differed from that suggested by Dr. 
Smith Woodward. As a practical test of his methods 
Prof. Keith invited Dr. Douglas Derry to furnish him 
with fragments of a specimen skull, which he engaged 
to reconstruct and to publish the results of his experi- 
ment, whatever might be the result. The reconstruc- 


i tion of this skull by Prof. Keith so closely, in his 


opinion, resembles the cast of the original skull from 
which the fragments were taken as to confirm the 
validity of his methods. He is thus led to deny that 
the architecture of the human skull lies outside the 
limits of true science. He asserts that it is framed 
according to definite principles, that all its parts are 
correlated, and that it is possible from a part—if our 
knowledge is accurate and full—to reconstruct the 
whole. The address marks a decided advance in our 
knowledge of the science of craniometry. 

Mr. Henry Balfour contributes to the journal an 
interesting paper on the art of fire-making with a 
flexible sawing-thong. This method of fire-production 
has been traced in three distinct localities: an eastern 
area extending from Assam to New Guinea; by Miss 
Mary Kingsley among the Ba-Kele of the Ogowe 
River in West Africa; and in Sweden, Germany, and 
Russia, where it is used as a means of procuring need- 
fire. This strange distribution of the art raises many 
interesting questions, particularly in relation to the 
theories of Graebner and his school, who postulate 
the derivation of these and similar ideas from a 
single well-defined area, whence they are generally 
transmitted. In the eastern area it seems to be asso- 
ciated with the Negrito culture, and is possibly a 
variant of the better known rigid, blade-like fire-saw. 
In Africa, again, an independent origin is strongly 
suggested, although the possibility of transmission 
from the east cannot be quite ignored. In Europe 
the theory of transmission from the Negritic, 
Indonesian, pre-Malayan, or Bantu culture can 
be accepted only with much reservation, and 
here, too, the inference is that it was independ- 
ently discovered. Much still remains to be done by 
examining museum specimens and by the collection 
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of examples from other parts of the world. Mr. Bal- 
four pleads for assistance in adding to the fine collec- 
tion of material in his charge in the Pitt-Rivers 
Museum, Oxford. 

The journal also contains an elaborate, well-illus- 
trated paper on the antiquity of man in Ireland as 
traceable in the older series of flint implements. Need- 
less to say, the character of some of the specimens 
obtained from the raised beach at Larne and other 
sites in North Ireland has formed the subject of active 
controversy, Mr. Knowles asserting that they are 
human artefacts, while other authorities, as in the case 
of the eoliths, deny that they are the work of man. 
In this paper Mr. Knowles urges the validity of his 
theory with much vigour, and he recognises in some 
specimens striz which prove that they belong to the 
Ice age. He sees in some of them a remnant saved 
from the precursors of the Chellean and Achulean 
coups de poing of France and the south of England. 
His arguments deserve serious attention, but it is 
perhaps too much to say that he will succeed in con- 
vincing his opponents. 

The institute under its present management has 
made a decided advance. Its members now number 
534—the highest point hitherto attained—as compared 
with 367 in 1913. During the year it has been en- 
gaged in various schemes of research, and_ has 
strongly advocated the teaching of anthropology to 
candidates for the Indian and Colonial Civil Services. 
But a larger membership is much to be desired, be- 
cause many important projects, and, in particular, the 
reorganisation of the library, have been postponed 
through lack of funds. The present housing of the 
institute leaves much to be desired, and it is scarcely 
creditable to the British, Indian, and Colonial Govern- 
ments and the large number of officials and colonists 
throughout the Empire that a decided effort has not 
been made to place this valuable institution on a 
sounder footing. 


PROBLEMS OF THE ANTARCTIC. 


O*= of the most noteworthy meetings during the 
Australian session of the British Association 
was the discussion at Sydney on the past and present 
relations of Antarctica in their biological, geograph- 
ical, and geological aspects. The four sections of 
zoology, geology, geography, and botany held a joint 
meeting for this purpose on August 25, with Prof. A. 
Dendy in the chair. Sir Douglas Mawson, who had 
only reached Sydney the day previously from London, 
was to open the discussion, but he devoted his time 
more specially to a general account of the work of 
the Australian Antarctic Expedition. He expressed 
his belief in the existence of only one land mass in 
Antarctica. Prof. T. W. Edgeworth David touched 
on several points. The uneven level of the ice-barrier 
at its seaward edge could be adequately explained only 
by its containing beneath its surface flattened-out ribs 
of glacier ice from the glacier valleys to the south- 
west and south-east of the barrier. These would 
account for the inequalities in level of the barrier face, 
which varies from 20 to 150 ft. above sea-level. In 
this connection Prof. David pointed out how in the 
heavily faulted rock strip of South Victoria Land 
cross faulting had produced low points in the horst 
through which the inland ice had run. He also dwelt 
on the importance of the study of Antarctic meteoro- 
logy in relation to the weather of Australia, and 
emphasised the value of the Macquarie Island 
meteorological station. 

Mr. Griffith Taylor spoke at some length on glacial 
erosion. He contended that in 78° S., the latitude in 


Which his observations were made, there is little or no | 
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| glacial erosion, that it is too cold for it to act, and 
| that the present sculpturing of the land is due to the 
effects of. alternate thawing and freezing. As proof 
of this theory, he pointed out that the streams flowing 
from glaciers in summer are clear and not muddy, as, 
for instance, in the Alps. 

Mr. H. T. Ferrar, who was not in entire agree- 
ment with Mr, Taylor about erosion, spoke of the 
tectonics of the continent of Antarctica. He main- 
tained that the evidence showed that the continent had 
been under a torsional strain. The Pacific side had 
fallen and caused the Andean fold while the rest stood 
firm. Mr. Ferrar agreed with Prof. David about the 
structure of the great ice-barrier. 

Prof. A. Penck brought the discussion back to the 
main problem. He pointed out the oneness of South 
Victoria Land with Eastern Australia and the absence 
of folding since Palaeozoic times. On the other hand, 
Graham Land shows a complete divergence from this 
structure, and a marked similarity to South America, 
in its folded beds of Tertiary age and marine origin. 
The great problem is, How are these two regions of 
Antarctica, so strikingly opposed to one another, 
joined? It was formerly suggested that the Andean 
folds were continuous into Edward Land, but this 
theory found no support in the geological evidence 
collected by the Amundsen Expedition in that land. 
Prof. Penck held that the possibility of a strait across 
Antarctica was not yet disproved. 

Dr. R. N. Rudmose Brown agreed that the main 
problem of Antarctic exploration was to discover the 
connection between the two divergent structures of 
Victoria Land and Graham Land. This would be a 
justification for a long transcontinental journey like 
that contemplated by Sir Ernest Shackleton. Dr. 
Brown disagreed with Prof. Penck as to the existence 
of a strait across Antarctica, and said that the dis- 
coveries of Shackleton and Amundsen in the Ross Sea 
area and those of Bruce and Filchner, as well as the 
increased probability of the actual existence of Mor- 
rell Land, left no room for such a strait. He pointed 
out that the Deutschland Expedition has not disproved 
Morrell Land, but that it had, on the other hand, 
lent colour to its existence. 

Capt. J. K. Davis emphasised the importance of 
deep-sea work around Antarctica, and gave some 
account of his own explorations and discoveries south 
of Tasmania in the Aurora. He pointed out how 
little of the coast line of Antarctica was known, and 
insisted that this important part of Antarctic discovery 
could be more satisfactorily and easily done from sea 
than by land journeys. Capt. Davis said he wished to 
place on record his great indebtedness to Dr. W. S. 
Bruce for the invaluable help he had given him in 
deep-sea apparatus and advice in its use. 

Mr. F. L. Stillwell spoke of the geological work he 
had done with the Mawson Expedition, and showed 
specimens of the rocks obtained. He showed that 
Adelie and Wilkes Land are of the same plateau 
structure as Victoria Land. 

Dr. G. C. Simpson suggested that an area of five 
million square miles radiating solar energy into space 
must have an effect on atmospheric circulation which 
had not so far been given full importance. Dr. Simp- 
son spoke at length on Antarctic meteorology in Mel- 
bourne to Section A. 

Other speakers included Prof. A. C. Seward and 
Mr. C. Hedley, and while the discussion cannot be 
said to have shed much new light on the main 
problems of Antarctica, it afforded a useful inter- 
change of views and evoked great interest in Sydney. 
The time proved all too short for the number of 
speakers available, who were in consequence almost 


limited to actual explorers. 
R. N. RupMose Brown. 
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CLIMATE AS TESTED BY FOSSIL PLANTS.' 


ROBLEMS connected with the climates of past 
ages have long exercised the minds of scientific 
writers, both from the astronomical point of view and 
from the point of view of the gradual development and 
distribution of plants and animals, since the earliest 
periods that have left recognisable records in the 
earth’s crust. My task this evening is to deal with 
the nature and value of the evidence afforded by plants 
as to the climates at different periods of the world’s 
history. Even before the study of fossil plants 
attained the dignity of a science (1706) the opinion 
was expressed that certain leaves preserved as im- 
pressions in Palzeozoic strata in Germany bore a closer 
resemblance to existing tropical genera than to any 
European forms; and as investigation of the botanical 
records of the rocks progressed it became increasingly 
evident that fossil plants often exhibit a close agree- 
ment with species characteristic of regions warmer 
than those where the fossils are found. Plants, it has 
been said, “‘are the thermometers of the ages, by 
which climatic extremes and climate in general 
through long periods are best measured.’’ It seems a 
simple matter to draw conclusions as to the climates 
of former ages from the nature of the vegetation 
embedded in the rocks; but the more we consider 
the facts the more fully we recognise the difficulties 
of interpretation. 

At the outset of our inquiry we must endeavour to 
obtain some general conception of the relation of 
existing plants to the diverse influences to which they 
are exposed in ord2r to appreciate their plasticity or 
power of modifying form and structure in response 
to the demands of the environment. Plants have 
generally been preferred to animals as indices of 
climatic change on account of their inability to escape 
from uncongenial or injurious conditions unless the 
change in climate is sufficiently gradual to allow time 
for migration by the precarious method of travelling 
afforded by the adaptation of fruits and seeds to dis- 
persal by wind, water, or animal agency. Plants 
must either become acclimatised or suffer extinction, 
while animals, unless faced by impassable barriers, 
can change their home. It is therefore of importance 
to obtain some general idea of the power of plants 
to accommodate themselves to changed conditions, 
and to inquire how far the factors influencing plant- 
life are able to cause alteration in form or structure 
and so maintain equilibrium between the organism 
and its environment. It is well known that closely 
iilied plants can exist under very different conditions, 
but we are unable to give any satisfactory explanation 
of this power of adjustment inherent in the constitu- 
tion of a species. As Prof. Judd reminds me, tropical 
species in St. Petersburg live through the winter in 
semi-darkness in glass houses with the roof darkened 
by a thick covering of matting and snow. The same 
species is occasionally met with in both temperate and 
tropical regions : the bracken fern, which monopolises 
wide stretches of British moorland, grows in tropical 
Africa, in the Alps and Himalayas, China, the Malay 
Peninsula, Tasmania, and many other parts of the 
world where it is exposed to a wide range of climatic 
conditions. In contrast to this and other cosmopolitan 
tvpes there are many instances of ferns and flowering 
plants characterised by a narrowly circumscribed geo- 
graphical range: some of the genera now confined to 
a comparatively small area in the tropics are sur- 
vivals from a remote past when they, or closely allied 
forms, were widely spread in northern countries. If 
we take the climatic environment of the surviving 

1 Lecture delivered before the Roval Meteorological Society on March 18 


by Prof. A. C. Sew RS. i 
Seward, F.R.S. Reprinted from the Quarterly Journal of 
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species as an index of the conditions under which 
their predecessors flourished, their presence jy 
European sedimentary rocks points to tropical or sub. 
tropical conditions in the Mesozoic era in latitudes 
now characterised by a temperate or even an Arctic 
climate. It is, however, very probable that the las: 
strongholds of these ancient and possibly enfechled 
types are characterised by climatic conditions |e, 
rigorous than those under which their more robus; 
ancestors were able to exist. The “big trees” o/ 
California, the genus Araucaria, and the Malayan 
ferns Dipteris and Matonia afford striking examplvs o; 
genera now restricted to a small area but formerly 
very widely distributed. The two surviving specie, 
of Sequoia (the redwood and the mammoth tree), now 
confined to a narrow strip of land bordering the 
Pacific coast, are the last members of a family thar 
has left many traces of its existence in Tertiary 
Europe and in other parts of the world. Similar) 
Araucaria, one of the most venerable of our Conifers, 
is now confined to Chile and Brazil in the west, and 
to the eastern part of Australia, New Caledonia, and 
other Australasian islands, whereas in the Jurassic 
period species closely allied to the monkey puzzl: 
Araucaria imbricata) and the Norfolk Island “ Pine” 
nmr excelsa) flourished in North America, 
Europe, and other regions north of the equator. \ 
similar history of retreat from northern latitudes to « 
much more limited tropical home has been deciphered 
from the remains of Mesozoic ferns that have their 
modern counterparts in the Malayan genera Matonia 
and Dipteris. 

Though we cannot make any definite statement as 
to the mode of action of heat on the living protoplasm 
of a plant, it is possible to formulate some general 
rules governing response to external factors as illus- 
trated by differences in habit and anatomical char- 
acters. The striking contrast in the environment of 
land and water plants means a considerable difference 
in the conditions affecting the working of the plant- 
machine. A species surrounded by water has no need 
to take measures for the reduction of evaporation or, 
more accurately expressed, transpiration: the super- 
ficial cells require no waterproof covering to prevent 
loss of moisture from the internal tissues; the water- 
conducting tissue (or wood) is much less developed 
in a plant that is not dependent on its roots alone for 
a supply of raw material. If we cut across the stem 
of an aquatic flowering plant, e.g. the mare’s-tail or 
the water milfoil, we find that the feebly-developed 
conducting strands are nearer the centre than is the 
conducting tissue of a land plant. The tensile strain 
to which the stem is exposed renders desirable a con- 
centration of the strongest tissue, in this case the 
wood, towards the axial region as compared with the 
more peripheral disposition of the corresponding tissue 
in a stem exposed to the bending force of the wind. 
The stem of the water-plant contains large air-spaces 
which ensure the provision of an internal atmosphere 
and an adequate supply of oxygen to the living cells: 
the support afforded by the surrounding water renders 
superfluous any special strengthening tissue such as 
characterises the stems of land-plants in which it is 
so arranged as to secure maximum efficiency with the 
least expenditure of material. ; 

Plants growing in dry climates where water is 
available only at certain seasons, often separated by 
long intervals of drought, are characterised by struc- 
tural features correlated with the economising or stor- 
ing of water. A relatively thick cuticle—an imper- 
vious film on the surface of the aerial organs—reduces 
the loss of water in the form of aqueous vapour from 
the system of intercellular spaces permeating the 
internal tissues. The minute pores or stomata regu- 
lating gaseous exchange between the plant and the 
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external air, and by which aqueous vapour escapes, 
are often sunk below the level of the epidermis, or 
the Jeaves are variously modified in response to the 
need of reducing evaporation. The formation of 
water-storing tissue may result in the development of 
a succulent habit; hard spines replace the flat green 
leaves, thus by a reduction of exposed thin surfaces 
effecting a considerable diminution in the amount of 
yater evaporated. In some cases the leaves persist 
as fleshy storage-reservoirs. Occasionally special cells 
occur in the leaves of dry-climate plants, in plants the 
water-supply of which is precarious, which act as 
small reservoirs to be drawn upon in times of stress. 
The intercellular spaces that form large cavities in the 
stems and leaf-stalks of aquatic plants are reduced 
to the minimum consistent with adequate aeration. 
Such anatomical features are by no means the mono- 
poly of members of desert floras; they are character- 
istic of plants growing under conditions in which for 
various reasons economy in the use of water must be 
exercised. In. salt marshes the water, though 
abundant enough, contains a relatively high per- 
centage of salt, and this checks absorption by the 
roots; to avoid the danger of a greater loss of water 
from the leaves than can be made good by the roots, 
ihe plant assumes a habit and anatomical features 
similar to those characteristic of desert forms. 
Habitats where water may be plentiful, but to which 
plants react by acquiring the appearance and structure 
of species growing in dry regions, have been termed 
physiologically dry. A salt-marsh plant lives in a 
physiologically dry habitat; desert plants live in a 
physically dry locality, and though the environments 
differ they induce a similar reaction on the part of 
the two sets of plants. Peat-bogs afford another 
example of a physiologically dry habitat: the abund- 
ance of humic acids in the soil retards water absorp- 
tion and so reacts on form and structure. In the 
swampy soil of a fen oxygen is scarce, and the hori- 
zontal underground stems of fen-plants tend to avoid 
the deeper water-logged soil by growing unusually 
near the surface. 

The action of heat and cold is less easy to analyse; 
the thick covering of bark on the stem of a woody 
plant is primarily a protection against drought and 
not against cold. It is rather in the habit of plants 
than in any specific anatomical features that exposure 
to cold is reflected. In Russian Lapland it has been 
shown that it is not the low temperature but the effect 
of the dry winds that sets a limit to the northward 
extension of the forests; the young shoots, exposed 
to the desiccating influence of the air, lose more water 
than the roots can replace by their enfeebled power 
of absorption from the cold ground. 

The contrast in habit and anatomical structure 
between individuals of the same species grown at high 
elevations in the Alps and in the lower meadows is 
due in part to the action of light and to other factors 
affecting water-supply. Plants grown before a con- 
tinuous light under conditions similar to those in high 
latitudes, afford evidence in their power of response 
to a changed environment of the remarkable plasticity 
of vegetative organs; the stems are shorter, the amount 
of wood and fibrous tissue is reduced, and the cell- 
walls are thinner than in plants grown under normal 
conditions. The difference in the intensity of light 
on the sunny as compared with the shaded side of a 
tree leaves an impress on the structure of the leaves; 
a sun-leaf is thicker and is richer in the so-called 
palisade cells; that is, the cells containing chlorophyll 
elongated at right angles to the surface of the leaf, 
than the leaves which grow in diffused light. 

The occurrence of the same or closely related species 
of existing plants under very different climatic condi- 
tions is a sericus obstacle in the way of employing 


NO. 2348, VOL. 94] 


NATURE 


| 
| 


243 


fossil plants as indices of climate. While it is possible 
to draw certain general conclusions from the facies 


| of a flora, as represented by fossils that can be iden- 


| tified with recent forms, the difficulties are enormously 
. increased when the fossils are extinct types and too 
| distantly connected with living species to afford any 


| samples of the coal-forming vegetable detritus. 


safe guide as to the conditions under which they were 
able to live. It is, for example, certain that in the 
Tertiary and Cretaceous epochs the vegetation of 
Arctic regions was such as could not have withstood 
the low temperature that now characterises Greenland, 
Spitsbergen, and other ice-covered countries. It is 
probably safe to assert that in latitude 70° N. in the 
Cretaceous and the succeeding Tertiary’ period the 
temperature was at least as high as that in southern 
Europe at the present day. This statement is based 
on the present geographical distribution of recent 


| plants with which the numerous fossils discovered on 


the west coast of Greenland are most nearly related. 
It is, of course, impossible to say to what extent the 
fossil species differed from their surviving relatives in 
the power of resisting unfavourable conditions, but 
the fact that many of the Greenland fossils are very 
closely related to plants now confined to tropical and 
subtropical countries carries more weight than if the 
evidence rested on one or two isolated cases. The 
occurrence in Lower Cretaceous rocks on the west 
coast of Greenland of fossil ferns very similar to living 
species of the common tropical genus Gleichenia 
affords one of several instances of the vicissitudes and 
changing climates to which groups of plants have 
been exposed. 

The preservation of plants as petrifactions affords 
valuable data in connection with climatic questions, 
but it is unfortunately only in comparatively rare in- 
stances that the relics of ancient floras retain their 
tissues in a state that admits of microscopical investi- 
gation. In some of the Lancashire and Yorkshire 
coal seams there are calcareous nodules containing 
numerous petrified fragments of the stems, leaves, 
roots, seeds, and spores of plants that flourished in the 
Carboniferous forests, and by cutting transparent sec- 
tions of these blocks of stone the tissues can be 
examined as thoroughly as in thin sections of existing 
plants. For the most part the trees and smaller plants 
of the Coal period were converted into coal. A mass 
of vegetable débris accumulated on the swampy site 
of a forest, and after submergence and sealing-up 
under superposed sediments it passed by slow degrees 
into more or less homogeneous coal. In a few places 


| patches of this peaty material were petrified by the 


deposition of carbonates of magnesium and calcium 
derived from mollusc shells and so preserved as 
From 
thin slices of these patches it has been possible not 
merely to glean information as to the affinities of 
Palzozoic plants, but to learn something at least of 
the conditions under which they lived. It is note- 
worthy that in addition to the plant-containing nodules 
embedded in the coal itself, others are found in the 
roofs of the seams, and in these are occasionally pre- 
served pieces of stems and other organs associated 
with numerous marine shells. It is probable that 
while the fragments preserved in the nodules from 
the seams formed part of the débris accumulated on 
the actual site of the forest, those from the roof- 
nodules are waifs and strays drifted by sea-water from 
the vegetation of higher ground. It has often been 
stated, though without adequate reason, that the Coal 
period was characterised by tropical conditions. It is 
at least certain that the conditions were favourable 
to luxuriant growth, and it is by no means unlikely 
that the atmosphere was richer in carbon in the form 
of carbon dioxide than it is to-day. The flora that has 
left scanty records in the roof-nodules differs in certain 
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respects from the richer flora preserved in the coal 
itself, and the differences are such as lend support 
to the view that the forests which furnished the coal- 
producing material grew in swampy ground, while 
the roof-nodule plants grew on dry land. 

Before dealing with the anatomical structure of a 
few Carboniferous plants further reference may be 
made to the question of climate. It used to be 
asserted that in the Coal period the climate was 
uniform over almost the whole world. In recent years 
it has been shown that whatever may have been the 
temperature in the northern hemisphere, there is good 
reason for believing that in India, South Africa, South 
America, and Australia the climate was different. 
During the latter part of the Carboniferous period the 
vegetation of Europe, North America, and part of 
China was fairly uniform in composition, and these 
regions were also characterised by similar physical 
conditions. The precise correlation of rocks in widely 
separated localities is often difficult, but it is safe to 
say that in India and the southern hemisphere strata 
occur corresponding in geological position with Upper 
Carboniferous and with Permian rocks in North 
America, Europe, and China; these southern rocks, 
conveniently termed Permo-Carboniferous, contain 
many plants some of which are closely allied to typical 
northern species, while others are distinct, notably a 
genus known as Glossopteris, a fern-like plant, though 
probably a member of an extinct group intermediate 
in some respects between ferns and seed-plants. From 
the extraordinary abundance and wide geographical 
range of Glossopteris in South America, South Africa, 
India, and Australia, this southern flora is spoken of 
as the Glossopteris flora; it differs from the contem- 
poraneous northern flora not only in the presence of 
Glossopteris and several other types unknown in the 
coal-fields of Europe, but in the absence of many of 
the most abundant northern plants. With the Glosso- 
pteris strata are associated extensive boulder beds, 
clearly pointing to the existence of glaciers or water- 
borne ice, and these beds sometimes rest on a platform 
of solid rock, exhibiting in its rounded outlines and 
smooth, grooved surfaces unmistakable evidence of 
moving ice. The conclusions drawn from these and 
other facts point clearly to the existence of two 
botanical provinces in the Permo-Carboniferous era, 
for the most part sharply contrasted, but in a few 
places intermingling. In the southern hemisphere, 
and stretching north of the equator into India, was a 
vast continent, occupying a large portion of what is 
now the southern ocean, and of this lost continent 
remnants are preserved in South Africa, South 
America, and Australia. The abundance of boulder 
beds and ice-scored rocks in the southern hemisphere 
demonstrates the prevalence of conditions favourable 
to the formation of glaciers, a marked contrast to the 
physical environment of the swamp forests north of 
the equator. 

It is unfortunate that the plants preserved in the 
southern hemisphere strata are very seldom met with 
in a petrified state; they occur almost exclusively as 
casts or impressions. A few specimens of petrified 
stems recently received from South Africa and India, 
with others previously described from Australia, afford 
one piece of evidence bearing on the problem of 
climatic conditions, namely, the presence of  well- 
defined rings of growth in the wood. Stems from 
Carboniferous and Permian strata in the northern 
hemisphere do not as a rule possess any regular rings 
of growth; their wood is composed of water-conduct- 
ing tubes of uniform diameter denoting an absence 
of seasonal changes. A tree growing in a district 
where a period of inactivity or winter rest is suc- 
ceeded by a vigorous awakening in the spring, regis- 
ters the contrast by the production of large vessels 
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in response to the greater demands on the watir- 

supply consequent on the sudden increase of activity in 
| the life of the plant; the production of these wat: r- 
tubes of wider bore in juxtaposition to the narrow:r 
_ vessels formed in the previous autumn at the close of 
| the growing period gives the appearance of an annual 

ring. In tropical countries similar annual rings «re 
| formed when alternating dry and wet seasons replace 
spring and autumn, and it occasionally happens that 
several rings are produced in one year. An extreme 
case is afforded by a tree of Theobroma cacao, |) 
cocoa tree, planted in Ceylon in the summer of 15\;, 
and felled in January, 1901, in which during a period 
just above seven years twenty-two rings were formed. 
In this instance the tree shed its leaves three times 4 
year, and each break in the uniformity of its life- 
processes was marked by the juxtaposition of wide 
and narrow water-conducting tubes. In many tropical 
trees and in stems of some plants growing in waiter 
there are no annual rings because there are 10 
seasonal disturbances to interfere with the even teior 
of existence. As a general rule, however, the rings 
are annual and afford a fairly accurate measure oj 
age. The occurrence of well-marked rings in the 
South African and Indian stems of Palaozoic plants 
is therefore of some interest as an indication of revu- 
larly recurring seasons in contrast to the more 
uniform conditions characteristic of the more or less 
contemporary northern flora. Petrified stems from 
Jurassic, Cretaceous, and Tertiary rocks in the 
northern hemisphere usually show well-defined rings 
of growth. 

An interesting illustration of the employment of 
the relative breadth of concentric rings of growth in 
trees as a guide to climate is given in a recent piper 
by Mr. E. Huntington in a Smithsonian Report for 
1912. This author, from observations made in the 
drier regions of Central Asia and other countries, was 
led to the conclusion that during the last 3000 years 
there were periods characterised by a greater amount 
of moisture, the climatic changes being of a fluctuat- 
ing kind. He afterwards extended his observations 
to California, Arizona, and New Mexico, where ruins 
of prehistoric settlements afforded evidence of less arid 
conditions than now prevail. Evidence derived from 
different sources points to the occurrence of three 
main periods of relative prosperity in both the eastern 
and western hemispheres. To test this hypothesis an 
examination was made of the growth-curve of certain 
forest trees in relation to the rainfall during the last 
forty years; this showed a close agreement «and 
justified the use of the measurement of rings in trees, 
reaching in some cases an age of more than 3000 
years, as an index of external influences. A curve 
of growth based on the relative breadth of the rings 
in several stumps of old Sequoia trees showed marked 
pulsations which on the whole coincide with clim«tic 
changes as deduced from other data 

We may next briefly consider the nature of the 
evidence afforded by anatomical features exhibited by 
petrified plants from English coal seams. One of the 
commonest genera in the forests of the Coal period 
was that known as Calamites, similar in habit to 
modern Horsetails, but attaining the proportions of a 
tree with a thick woody stem. The leaves of slender 
foliage shoots occasionally preserved in the calcareous 
nodules from the coal are characterised by palisade 
cells disposed radially and at right angles to the sur- 
face, an arrangement correlated with fairly bright illu- 
mination rather than dull diffused light. The structural 
features on the whole suggest a plant living under 
conditions where the output of water from the leaves 
was kept within prescribed limits. The roots of 
Calamites contain large air-spaces in the cortex 
! similar to those in the stems and roots of recent water- 
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plants. Another common type in the Coal-period 
forests was Lepidodendron, an arborescent member of 
a class including the existing club mosses and similar 
lants, Which reached a height of at least 100 ft., 
and had the power of producing an ever-widening 
cylinder of wood like that of a pine or an oak. The 
stems rose from a dichotomously branched  sub- 
terrancan organ that grew to a considerable length 
in a horizontal position a short distance below the 
surface of the ground, precisely like the underground 
organs of plants in the partially water-logged soil of 
a modern fen. The leaves were well provided with 
stomatal pores situated in grooves on the under sur- 
face, an arrangement suggestive of life under condi- 
tions requiring economy in the expenditure of water. 
Certain anatomical features in the stem suggest that 
the tree grew in swampy soil or possibly with the 
lower part of the trunk immersed in water, like the 
plants in a tide-swept mangrove swamp. A different 
type of Palzozoic plant is illustrated by Lyginopteris, 
a remarkable generalised genus with the habit of a 
slender tree-fern, but agreeing with the higher plants 
in the possession of true seeds. The stem bore aerial 
roots characterised by a covering of thin-walled cells, 
which may have enabled these organs to absorb water 
from a moist atmosphere. Another extinct genus 
from the Coal Measures, Sphenophyllum—so called 
because of its wedge-shaped leaves—affords in its long 
and slender stem and certain anatomical peculiarities 
evidence of a climbing habit, and suggests a genial 
climatic environment. The genus Cordaites, particu- 
larly abundant in some of the French coal-fields, and 
met with also in English localities, resembled in habit, 
and to some extent anatomically, the Kauri Pine 
(Agathis australis) of New Zealand. The wood is 
uniform in structure and in specimens from the 
northern hemisphere without regular rings of growth. 
The long, flat leaves reveal a distribution of support- 
ing tissue in the form of I-shaped girders as efficient 
mechanically as the corresponding tissue in leaves of 
existing plants adapted to resist the force of the wind. 
Groups of small lateral roots of Cordaites have been 
found in a petrified condition, containing in their 
cortex the delicate tubular cells of a fungus, and it 
is believed that this association of fungus and root 
affords an example of symbiosis, the two organisms 
living together to their mutual advantage. It is note- 
worthy that certain recent trees, such as the Alder, 
inhabiting swampy ground, are characterised by an 
association of a fungus with short fleshy roots similar 
to those of Cordaites, the fungus assisting the roots to 
absorb water from a soil rich in humic acid. It may 
be, therefore, that this discovery of symbiotic relation- 
ship in the roots of a Coal-period tree supplies addi- 
tional evidence in favour of a swampy habitat. 
Attention may now be directed to the vegetation 
of a more recent geological period, namely, that 
known as the Jurassic. Sedimentary rocks of this 
age are often rich in fossil plants, but as yet the 
present dominant class, the flowering plants, had not 
begun to, assert itself in the struggle for existence. 
Jurassic floras are known from the Arctic regions, 
many parts of North America, Europe, and Asia, from 
South America, and so far south as Graham Land, 
also from India, China, Australia, and elsewhere. 
There is conclusive evidence of the almost world-wide 
distribution of certain plants during this period of the 
earth’s history, and despite our imperfect knowledge 
of the floras, we are justified in stating that the 
available data afford no satisfactory evidence of any 
well-marked differences in the nature of the vegeta- 
tion in various latitudes such as might fairly be 
expected had there been climatic zones comparable 
With those of the present era. Identical or closely 
allied species of Jurassic and Cretaceous age are 
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| Cretaceous) specimens from Greenland. 


| important information as to the 


| recorded from Greenland, England, India, and 
| Graham Land, and, so far as it is possible to base 
| any conclusions as to climate on a comparison of these 
extinct plants with modern forms, they indicate an 
environment characteristic of subtropical or tropical 
| regions. A remarkable example of wide distribution 
| is afforded by some large fronds described from Lower 
Cretaceous rocks in Greenland by the late Oswald 
Heer, belonging to a class of seed-plants known as 
the Cycadales or Cycads, now represented by a few 
genera for the most part tropical in their distribu- 
tion; the most northerly members of the class occur 


| in Florida, while the great majority grow in southern 


| countries. Fossil cycadean fronds very similar to 
those from the west of Greeniand are common in the 
Jurassic plant-beds at Whitby and other localities on 
the Yorkshire coast, also in strata of the same age in 


' India, Siberia, California, and many other parts of 


the world. 
expedition 


A few years ago members of a Swedish 
discovered several Jurassic plants in 


| Graham Land (lat. 63° 15’ S.), on the edge of the 
; Antarctic circle, among which were cycadean leaves 


almost identical with the slightly more recent (Lower 
Cycadean 
plants of Jurassic and Lower Cretaceous age are repre- 
sented in several parts of Britain, in most cases by 
impressions of leaves, but sometimes, as in the Isle 
of Portland, by large stems and occasionally by 
petrified flowering shoots; the latter have supplied 
affinity of these 
extinct members of the class, and incidentally their 


| structure points to circumstances necessitating efficient 


protection against drought 
By treating with acid the carbonised film that can 


| often be detached from an impression of a fossil plant 
| preserved in shale, it is sometimes possible to obtain a 
| preparation of the mummified cuticle or superficial 


covering of a leaf suitable for microscopical examina- 


tion. Such specimens furnish information as to the 


structure and number of the stomata, and the data 


| may be of value as criteria of climatic conditions. 
| The carbonised impressions of cycadean fronds from 
the Jurassic plant-beds of Yorkshire, recently investi- 


gated by Mr. Hamshaw Thomas, of Cambridge, 


| furnish particularly good preparations of the resistent 
| cuticle, the only part of the leaf that has escaped 


destruction, and these supply a clue not only as to 
systematic position but also with regard to the struc- 
ture of the mechanism by which the plants regulated 
their output of water and gaseous exchange with the 
atmosphere. Although it is rash to institute a close 
comparison between extinct types and their nearest 
living representatives as regards climatic conditions, 
the data obtained by a study of Lower Cretaceous 
and Jurassic floras throughout the world point to a 
greater uniformity in the vegetation, and indicate the 
prevalence of a higher temperature in Arctic and 
Antarctic regions than at the present day. It has 
recently been stated by Dr. Gothan, of Berlin, that 
the comparative study of petrified wood affords 
evidence of seasonal changes in Arctic lands as opposed 
to a greater uniformity of conditions—as indicated by 
the absence of annual rings—in tropical regions; but 
the data are at present scarcely sufficient to justify 
any definite pronouncement as to the occurrence of 
climatic zones during the Jurassic period. 

Our knowledge of the more recent geological periods 
is as yet too meagre to warrant any very precise con- 
clusions as to their climates. The older Tertiary floras 
are characterised by several flowering plants closely 
related to modern species in subtropical and tropical 
countries; fossil seeds from the London clay and from 
beds of similar age in Belgium and practically identical 
with those of Nipa, a palm which flourishes in the 


swampy ground of tropical estuaries. As the buoyant 
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seeds of Nipa now abound in the waters of the Ganges, 
the seeds of their Tertiary predecessors floated in the 
river by which the muddy sediments were deposited 
that now form the London clay. The subtropical flora 
of England was gradually modified and partially exter- 
minated as the result of changes in physical conditions 
which culminated in the Ice age. 

It has long been known that in many parts of the 
British coast there are exposed at low tide stretches of 
peaty soil containing stumps of forest trees; these 
submerged forests, or Noah’s Woods as they have 
been locally named, in reference to their supposed 
connection with the Deluge, point to a higher level 
of the land subsequent to the Glacial period. It is 
probable that at the time represented by the oldest 
submerged forest the whole of the southern part of 
the North Sea * was an alluvial flat connecting Britain 
with Holland and Denmark, and to some extent with 
France.""* The prevalence of the oak indicates a 
mild climate : the fauna and flora as preserved in the 
submerged forests are described by Mr. Clement Reid 
as poor and monotonous, characteristic of a period 
of transition between the Ice age and the climatic 
conditions of modern times. In the alternate succes- 
sion of old forest-beds and estuarine silts we have an 
epitome of changing level and fluctuating climates, 
in part at least during the Neolithic age and extend- 
ing into the period when man used polished flint 
implements; the Arctic plants had disappeared, and 
at a later stage, as the climate improved, more 
southern species were able to establish themselves on 
British soil. 

The testing of climate by means of fossil plants 
becomes easier the nearer we approach the present 
era; the greater the contrast between the floras of 
the past and those of the present the more hazardous 
it is to draw conclusions as to temperature. It is 
from a careful study of the anatomical characters of 
extinct plants that we are enabled to form opinions, 
not so much as to temperature, but as to the relation 
of the plants to water and light as indicated by those 
structural features which in recent species afford the 
safest index of external conditions. As our knowledge 
of recent plants increases and we learn more about 
the operation of the several factors concerned in the 
moulding of structure, the better able we shall be to 
speak with confidence as to the conditions under which 
they lived and extracted from the atmosphere the 
carbon from which we now regain the energy origin- 
ally absorbed as sunlight by the green leaves of 
Palzozoic plants. As additional facts accumulate with 
regard to the geographical distribution of the plants 
of former ages we shall be in a better position to 
confirm or to modify the conclusions based on the 
material now available as to the comparative 
uniformity of climatic conditions in the Jurassic 
period. Much of the palzobotanist’s work necessarily 
consists in the collection and identification of material 
preserved in sedimentary rocks, but one of his aims 
should be to acquire such knowledge of the present 
relation between plants and their habitats as may 
enable him to interpret with greater confidence the 
botanical records of former ages. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Lorp KITCHENER has been elected rector of the 
University of Edinburgh by the unanimous vote of the 
students. 

Dr. SyDNEY CHAPMAN, who was elected a fellow of 
Trinity College, Cambridge, last year, has now been 
appointed to the staff of the college as lecturer in 

2 “ Submerged Forests.” Clement Reid, 
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applied mathematics, and has resigned his position as 
chief assistant at the Royal Observatory, Greenwich, 
Mr. John Jackson, Trinity College, Cambridge, has 
succeeded him at Greenwich. 

A copy of the new issue of ‘‘ The Cambridge Pocket 
Diary, 1914-15’ has been received from the Cam- 
bridge University Press. The diary appeals especially 
to teachers and students in institutions of higher 
education, because it covers the academic year instvad 
of following the ordinary calendar. 


By the will of the late Mr. William Gibson the sum 
of 10,0001. is bequeathed to Queen’s College, Belfast, 
upon trust for investment and to form a ‘Gibson 
Scholarship Fund,” of which the income is to be 
applied in the encouragement of education in agricul- 
ture by the establishment of Gibson Scholarships for 
resident undergraduates of the college, being sons of 
farmers in the counties of Down or Antrim. 


Tue Manchester School of ‘Technology possesses 
particulars of more than 550 students who were in 
attendance at the college during the academic year 
1913-14 and are now serving in various branches of 
his Majesty’s forces. With a view to the completion 
of a roll of honour, which shall also include the names 
of past students engaged upon military service, the 
registrar will be glad to receive any information from 
such persons themselves or from their relatives or 
friends. 


Tue Martell Scholarship in Naval Architecture has 
been awarded by the council of the Institution of Naval 
Architects to Mr. F. J. A. Pound, H.M. Dockyard, 
Portsmouth, who is now proceeding to the Royal 
Naval College, Greenwich. The scholarship is of the 
value of rool. per annum, and tenable for three years. 
The fund which is being raised in connection with 
the Institution of Naval Architects as a memorial to 
Sir William White has now reached a total of nearly 
30001., and it has been decided to devote the principal 
part of the fund to the establishment of a scholarship 
for research work in naval architecture, particulars of 
which will be announced in due coutse. 

It is announced in Science that Baker University, 
Baldwin, Kan., has completed its 100,o00l. endowment 
fund, of which the general education board of New 
York gave 10,0001. The rest was contributed by 
10,000 persons, the largest gift from any one of them 
being 5000]. The people of Baldwin, a town of 1200 
population, gave goool. Central College, Fayette, 
Mo., too, our contemporary says, has completed a 
campaign to increase the productive endowment of 
the college by 60,o00l. Of this amount the general 
educational board contributed 15,0001. This fund in- 
creases the endowment of Central College to 100,000!. 
The grounds, buildings, and equipment are valued at 
60,0001. 

AN interesting indication of the effect of the war on 
American universities, says the Scientific American, is 
afforded in a statement given out recently from the 
chemistry department at Columbia University. 
According to that department, students who prior to 
the war had arranged to go to Germany to study now 
seek information as to the courses afforded in the 
United States, and it was estimated that when the 
University opened, the registration at Columbia in all 
of its departments would be materially increased 
through the students who cannot pursue their studies 
abroad. One of the courses which is especially attract- 
ing those who had contemplated a winter at the 
German institutions is that afforded in industrial 
chemistry. 

Tue following free Chadwick Public Lectures will 
be delivered in London during the months Novem- 
ber, 1914, to January, 1915 :—November 14, 21, and 
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28, “Camp, Ship, and Hospital Hygiene,”’ Dr. A. T. 
Nankivell; December 4 and 11, ‘‘Government and 
Military Sanitation in the Tropics,” Sir Ronald Ross; 
January 15, 22, and 29, “War and Disease,” Dr. 
F. M. Sandwith. With the sanction of the Medical 
Director-General of the Navy and by arrangement with 
the Surgeons-General of the respective ports, a course 
of three Chadwick Lectures on naval hygiene will be 
given by Prof. W. J. Simpson, at Portsmouth, on 
November 27 and December 4 and 11, and at Plymouth 
on November 28, December 5 and 12. Further par- 
ticulars of these and other Chadwick Lectures may be 
obtained from the secretary, at the offices of the Chad- 
wick Trust, 8 Dartmouth Street, Westminster. 


SOCIETIES AND ACADEMIES. 
Paris. 


Academy of Sciences, October 12.—Ed. Perrier in the 
chair—H. Douvillé and M. Couyat-Barthoux: The 
massif of Moghara, to the east of the Isthmus of 
Suez—André Blondel: New diagram of alternators 
with projecting poles.—B. Jekhowsky : The determina- 
tion of the difference of longitude between London 
and Nice by wireless telegraphy. The _ radio- 
telegraphic method described by Claude, Ferrié, and 
Driencourt was employed. The difference of longitude 
between Paris and Nice was _ found to be 
oh. 19m. 51-204s.+0-:06s.—E, F. Gautier: A Pliocene 
voleano at Tigri, in eastern Morocco.—Stanislas 
Meunier; The presence of chondria in caillite; conse- 
quences for the mode of formation of the meteoric 
irons. 

Care Town. 

Royal Society of South Africa, September 16.—Dr. L. 
Péringuey, president, in the chair.—A. E. V. Zealley : 
The great dyke of norite of southern Rhodesia: 
petrology of the Selukwe portion. The well-known 
great dye of southern Rhodesia extends for some 
300 miles throughout the territory, and has a width 
of outcrop of about four miles. It has usually been 
regarded as composed of ultra-basic rocks, such as 
picrite. The author, however, takes the view that it 
should be termed a dyke of norite.—H. A. Wager: The 
Mosses of South Africa. The author gives a cata- 
logue which he states is the first attempt that has 
been made of publishing a list of the Mosses already 
recorded from South Africa, except for a small cata- 
logue of the Mosses of Cape Colony published by J. 
Shaw in 1878.—T. F. Dreyer: A Mesostoma from 
Bloemfontein (M. karrooense, n. sp.). A description is 
given of this new species of worm obtained from a small 
temporary pond on clay soil, which is always con- 
taminated with cattle droppings.—Dr. T. Muir: Note 
on Hesse’s generalisation of Pascal’s theorem. The 
purely geometrical theorem known as Pascal’s was 
investigated by Cayley and others as a theorem in 
co-ordinate geometry, and Hesse, in doing so, had 
the good fortune to employ certain identities which he 
saw to be capable of a wider application, and thus 
to lead to a generalisation of Pascal’s geometrical 
result. The present paper extends the said identities 
and seeks to place them in their natural relation to 
others of importance in a different domain.—H. 
Bayon ; Herpetomonide found in Scatophaga hotten- 
tota (Diptera) and Chamaeleon pumilus (Lacertilia). 
Descriptions are given of flagellate protozoa found as 
parasites in the common “ blind-fly ” on Robben Island 
and in the chameleon. Though slight differences in 
size and appearance are noticeable in these Herpeto- 
monads from different sources, still they certainly are 


not more marked than those found in samples taken 
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| xv+602. 


| Philosonhy. 


from the same artificial culture of Leishmania at a 
few days’ interval; therefore it does not seem advis- 
able at the present stage of our knowledge to postu- 
late two distinct species of protozoa. It does not seem 
excluded that a chamzleon can get infected through 
swallowing a fly containing Herpetomonide in its gut. 
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